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Real  Military  Engineers 

Were  Needed  at  the  Front 

OST  of  the  engineers  in  the  great  war  found  serv¬ 
ice  somewhere  behind  the  lines.  The  proportion 
so  engaged,  which  has  been  variously  estimated  up  to 
as  high  as  95%,  reached  all  the  way  from  the  immediate 
Service  of  Supply  in  Prance  back  to  the  ports  in  this 
country  and  to  the  camps  and  factories  which  contrib¬ 
uted  the  men  and  material  for  the  fighting  front.  So 
large  was  this  proportion  and  so  important  was  the  work 
they  did,  that  the  more  spectacular  services  of  the  fight¬ 
ing  engineers  have  been  lost  sight  of  in  the  current 
engineering  stories  of  the  war.  But  no  American  en¬ 
gineer  should  forget  that  throughout  the  months  that 
we  were  in  action,  up  under  fire  of  the  German  guns 
there  were  always  thousands  of  brave,  indomitable,  re¬ 
sourceful  men,  with  the  castle  of  their  corps  on  their  col¬ 
lars,  pushing  forward  with  and  at  times  ahead  of  the  in¬ 
fantry  spearhead  which  broke  the  German  line.  This  was 
military  engineering  pure  and  simple.  All  else  that  the 
engineer  did  was  civilian  engineering  necessary  to  the 
conduct  of  a  war.  It  required  little  of  military  intel¬ 
ligence,  little  of  military  experience.  The  divisional  en¬ 
gineers,  a.glimpse  of  whose  work  Captain  De  Leuw  gives 
in  his  article  on  another  page,  were  the  real  fighting  en¬ 
gineers.  Their  work,  or  at  least  the  direction  of  their 
work,  requires  military-engineering  training.  The  men 
who  carry  it  out  must  be,  above  all,  soldiers,  and  the 
major  part  of  their  experience  certainly  should  be  that 
of  a  soldier. 

Morale  as  a 

T)isregarded  Asset 

FURTHER  blow  has  been  given  to  the  strength  of 
the  engineering  organization  engaged  iii  subway 
construction  in  New  York  City.  The  city  authorities 
delayed  until  Mar.  28,  three  days  before  the  end  of  the 
quarter,  the  money  appropriation  necessary  for  contin¬ 
uing  the  engineering  staff  in  service  after  Apr.  1.  Last 
December  the  same  proceeding  was  carried  considerably 
farther;  the  appropriation  was  delayed  until  a  month 
overdue,  leaving  the  subway  construction  work  substan¬ 
tially  without  an  engineering  organization  for  a  full 
month.  When  the  organization  was  reassembled,  the 
damage  done  by  the  delay  became  quickly  apparent. 
Some  men  did  not  return  to  the  service.  Others,  per¬ 
haps  most  of  the  remainder,  had  had  their  allegiance  to 
the  commission’s  work  profoundly  shaken,  and  as  a  se¬ 
quel  a  distinct  loss  of  the  spirit  of  loyal  service  and  co¬ 
operation  necessary  in  every  great  enterprise  became 
apparent.  No  member  of  the  organization  knew  whether 
his  activities  would  continue  after  the  last  day  of  March. 
Fven  more  after  last  week’s  performance,  the  commis¬ 


sion’s  engineers  have  no  certainty  whatever  as  to  the 
continuity  of  the  work.  The  city  authorities  have  se¬ 
riously  injured  the  morale  of  the  organization. 

Detroit  Water-Filtration 

Experiments  Fully  Justified 
NOTHER  experimental  water-treatment  plant  has 
been  justified  by  the  light  it  has  thrown  upon  the 
design  of  proposed  works  to  treat  the  water-supply  of  a 
city,  as  shown  by  the  brief  article  on  page  662.  A  full 
year’s  tests  show  that  the  Detroit  supply  can  be  treated 
at  a  much  higher  unit  rate  than  is  common  to  mechan¬ 
ical  filtration  in  the  Central  West.  The  tests  also  indi¬ 
cate  that  alum  will  be  preferable  to  lime  and  sulphate 
of  iron  as  a  coagulant  for  this  water.  It  is  to  be  hoped 
that  the  plant  will  soon  be  put  under  construction.  Com¬ 
plete  treatment  of  the  water  would  presumably  lower 
the  somewhat  high  typhoid  and  general  death  rates,  be¬ 
sides  effecting  a  marked  improvement  in  the  appearance 
of  the  water.  The  educational  work  done  in  connection 
with  the  experimental  plant  is  commendable. 

To  Direct  Federal- 
Aid  Road  Work 

LMOST  on  the  day  that  last  week’s  issue  of  En¬ 
gineering  News-Record  went  to  press  announcement 
was  made  that  Thomas  H.  MacDonald,  chief  engineer  of 
the  Iowa  State  Highway  Commission,had  been  appointed 
engineer  in  charge  of  the  work  under  the  Federal-aid 
road  act.  It  will  be  remembered  that  last  week’s  issue 
urged  that  the  new  director  for  the  Bureau  of  Public 
Roads  be  appointed  as  quickly  as  possible.  Mr.  Mac¬ 
Donald’s  appointment  is  not  as  director,  but  as  engineer 
in  charge  of  the  Federal-aid  road  work,  this  apparently 
being  due'  to  the  failure  of  Congress  to  vote  an  adequate 
salary  for  the  man  who  is  to  supervise  a  $200,000,000 
expenditure  of  Federal  money.  Mr.  MacDonald  will 
eventually  succeed  to  the  post  of  director,  but  not,  we 
hope,  until  the  Congress  of  the  United  States  votes  a 
fitting  salary.  Mr.  MacDonald  goes  to  the  job  with 
excellent  qualifications,  both  as  to  personality  and  ex¬ 
perience.  As  chief  engineer  of  the  Iowa  State  Highway 
Commission,  he  has  handled  a  good-roads  project  almost 
parallel  to  that,  though  on  a  smaller  scale,  of  the  Federal- 
aid  act.  In  Iowa  the  state  supervises  all  the  county 
work,  though  the  work  is  paid  for  by  the  counties.  Ob¬ 
viously,  the  directors  of  such  work  must  proceed  with 
extraordinary  tact  and  with  full  appreciation  of  the 
local  problems.  The  points  of  view  necessary  for  suc¬ 
cess  in  Iowa  are  exactly  those  necessary  in  the  larger 
post  to  which  Mr.  MacDonald  is  now  going.  The  whole 
highway  field  has  confidence  in  him  and  will  gladly 
pledge  him  hearty  and  unqualified  support. 


647 


648 


ENGINEERING  NEWS-RECORD 


A  Workable  Shipping:  Plan 

N  THE  plan  outlined  by  Chairman  Edward  N, 

Hurley  of  the  Shipping  Board  for  a  permanent 
ship-operating  policy  and  system  for  the  United  States, 
the  first  workable  and  well  considered  proposal  to  solve 
the  sea  transportation  problem  is  laid  before  the  nation. 
Shipping  men,  who  might  well  have  worked  toward 
a  solution  of  the  problem  before  this,  appear  to  have 
maintained  an  attitude  which  at  the  best  was  passive. 
Their  intere.sts,  of  course,  are  by  no  means  simple, 
nor  are  they  identical  with  those  which  Chairman 
Hurley  represents,  for  the  habit  of  foreign  control  has 
not  yet  pas.sed  from  our  shipping  industry.  Because 
little  has  been  done  toward  solving  the  problem  up  to 
now,  we  must  welcome  a  plan  based  on  Mr.  Hurley’s 
steadfastly  aggressive  championship  of  a  permanent 
American  sea  commerce.  This  stand,  and  the  shrewd¬ 
ness  he  has  displayed  in  most  phases  of  the  Shipping 
Board’s  negotiations,  give  great  weight  to  his  plan. 

It  is  a  workable  plan,  we  have  .said.  .  The  major 
difficulties  of  the  sea  transportation  problem  are  duly 
taken  care  of.  Skillfully  turning  the  flank  of  the  sea¬ 
man  labor  problem,  the  plan  removes  one  of  the  two 
essential  causes  for  apprehension  concerning  our  mer¬ 
chant-marine  future.  It  deals  with  the  other  difficulty, 
that  of  excessive  capital  account,  by  providing  for 
selling  vessels  at  the  current  market  price,  just  as  has 
been  done  in  England.  The  plan  suggested  is  practicable 
and  until  something  better  is  presented  it  is  bound  to 
form  our  working  hypothesis  of  ship  administration. 

What  is  important  for  every  citizen,  whether  he  be 
engineer  or  not,  to  remark  concerning  this  plan,  is 
that  our  great  Government  merchant  fleet  will  largely 
be  completed  before  the  pl.sn  can  be  adopted,  organized 
and  started  in  operation.  Our  fleet  of  ten  million  or 
more  tons  will  be  at  work,  soliciting,  receiving  and 
carrying  freight,  before  the  new  machinery  can  take 
hold  of  the  service.  This  will  mean  that  at  all  events 
the  Government  must  go  into  ship  operation  tempo¬ 
rarily,  and  that  its  operating  organization  must  be 
developed  and  enlarged  to  care  for  the  increasing  duties. 
With  such  enlargement  the  Shipping  Board  will  be  able 
to  carry  on  operations  temporarily  without  any  need 
for  hurrying  the  final  shaping  of  the  plan,  and  at  the 
.same  time  its  accumulating  experiences  may  be  put  to 
use  in  perfecting  the  details  of  the  plan.  It  is  quite 
important  that  this  condition  be  clearly  seen,  as  other¬ 
wise  the  country’  may  be  led  into  hasty  action  with 
regard  to  the  release  and  sale  of  its  ships,  which  may 
start  the  disorganization  of  our  merchant  marine  be¬ 
fore  even  it  is  created.  The  great  present  question  is 
to  get  the  ships  going,  not  how  they  are  to  be  kapt 
going. 

Three  phases  of  the  shipping  problem  and  Mr.  Hur¬ 
ley’s  plan  are  of  primary  importance,  in  so  far  as  they 
have  relation  to  engineering  work  in  addition  to  ship 
operation.  These  phases  are  the  close  parallelism  be¬ 
tween  the  railroad  problem  and  the  shipping  problem; 
the  question  of  foreign  terminals;  and  the  question 
of  future  shipbuilding. 

Precisely  the  same  mixture  of  public  service  and 
private  interests  is  found  in  our  shipping  as  in  our 
railroad  problem — provided  we  take  the  same  public- 
interest  stand  as  Mr.  Hurley,  who  frankly  bases  his 
argument  and  his  plan  on  the  overshadow’! ng  importance 
of  developing  the  shipping  industry  for  the  greatest 
'rood  of  the  country.  There  are,  moreover,  precisely 
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identical  difficulties  in  the  two  cases.  Both  iinolv, 
capital-account  questions  that  seem  to  make  it  inevitahk- 
for  the  Government  to  take  a  loss  chargeable  to  war 
cost.  Both  require  the  same  adjustment  between  hither 
to  customary  rates  and  a  higher  wage  level.  Roth 
present  the  triple  question  of  Government  operation  nr 
Government  control  or  uncontrolled  private  operation. 
De.spite  many  surface  dissimilarities,  the  two  subjects, 
railroad  and  shipping,  become  more  closely  similar  the 
more  fully  the  case  is  studied. 

That  Mr.  Hurley  has  provided  in  his  plan  for  inti¬ 
mate  cooperation  of  Government  and  private  function- 
is  of  extreme  interest  in  its  bearing  on  the  best  solu¬ 
tion  of  the  railroad  problem.  He  avoids  Government 
ownership,  but  instead  counts  on  turning  every  piece 
of  property  over  to  private  owners  ju.st  as  quickly 
as  possible  and  without  any  restrictions.  He  arranges 
for  Government  financing,  and  virtually  makes  Gov¬ 
ernment  credit  available  by  using  the  difference  between 
Government  and  commercial  interest  rates  to  produce 
an  emergency  fund  which  shall  protect  the  whole  system 
in  its  operation  and  equalize  individual  losses.  He 
arranges  for  control  with  respect  to  essential  public 
interests,  so  that,  for  example,  ship  routes  shall  be 
established  as  our  commerce  needs  them;  but  beyond 
this  he  leaves  the  business  wholly  free  from  regulation. 
Finally,  he  arranges  for  covering  certain  losses  by  the 
emergency  fund  to  be  drawn  from  excess  interest  pay¬ 
ments  on  the  purchase  mortgages  and  from  excess  of 
private  over  Government  insurance  rates. 

In  emphatic  advocacy  of  our  present  seamen’s  pro¬ 
tective  laws  and  in  a  refutation  of  the  oft-made  claim 
that  they  put  American  shipping  at  a  tremendous 
disadvantage,  Mr.  Hurley,  in  his  report  on  his  European 
trip,  rendered  just  before  the  publication  of  his  plan, 
has  exhibited  a  re.solute  determination  to  take  account 
of  the  irresistible  world  drift  toward  stabilized  labor 
conditions.  He  shows  that  the  storm  which  has  raged 
about  this  subject  for  quite  a  time  past  has  not  shaken 
him.  At  the  same  time,  however,  it  is  evident  that 
his  plan,  though  it  makes  no  express  provision  for  any 
unbalanced  labor  cost  which  might  render  American 
operators  unable  to  compete,  does,  in  fact,  allow  for 
this  difficulty.  Through  the  power  of  the  administrative 
board  and  its  emergency  fund  of  many  millions  of  dol¬ 
lars,  the  object  can  be  attained.  There  is  no  such  word 
as  subsidy  in  the  plan. 

It  is  instructive  in  relation  to  the  railroad  problem 
to  observe  how  Mr.  Hurley  avoids  not  only  Government 
ownership  or  operation — he  asserts  that  he  means  in 
his  plan  to  secure  the  benefits  of  private  enterprise — 
but  also  avoids  the  public-private  corporation,  a  device 
much  discussed  with  regard  to  the  railroad  problem, 
but  one  whose  dangers  we  do  not  yet  know.  By  avoid¬ 
ing  these  two  evils,  as  well  as  that  of  wholly  uncon¬ 
trolled  private  operations,  he  offers  a  system  well  worth 
the  attention  of  those  who  are  formulating  or  ar-’ 
considering  railroad  operating  plans.  Perhaps  it  may 
even  turn  out  that  the  finally  successful  railroad  and 
shipping  plans  will  both  be  devised  as  the  result  of 
joint  study  of  the  two  problems. 

As  to  terminals,  it  is  necessary  to  observe  that  no 
provision  whatever  has  been  made  by  Mr.  Hurley  for 
ship  terminals  abroad.  This  is  a  defect,  it  would  seem. 
He  says  that  he  desires  to  give  the  small  ship  operator  a 
chance,  since  only  thus  can  the  industry  be  developed 
to  size  and  strength.  Yet  if  the  small  ship  operator 
is  to  be  put  in  position  to  make  a  fight  for  business 


and  hold  it,  he  must  in  many  parts  of  the  world  be  aided 
in  securing  port  and  terminal  facilities.  It  may  be 
that  terminals  are  a  detail  which  will  develop  in  the 
working  out  of  the  plan.  We  prefer,  however,  to  regard 
it  as  a  major  question.  Involved  as  it  is  with  the 
subject  of  international  relations,  machinery  additional 
to  that  which  Mr.  Hurley  has  conceived  will  be  needed 
to  take  care  of  it.  The  need  for  this  machinery  may 
be  short-lived,  since  ultimately  the  question  of  ter- 
minaks  should  adjust  itself;  but  during  this  temporary 
period  we  conceive  that  terminals  will  be  vital  in  the 
development  of  our  foreign  shipping  business. 

Shipbuilding,  finally,  is  a  matter  to  which  Mr.  Hur- 
lev’s  plan  gives  no  attention,  and  the  shipyard  man  is 
left  without  encouragement  or  pro.spect  as  to  anything 
beyond  the  current  year.  Stability  in  shipbuilding  is 
closely  inter-related  with  stability  in  shipping.  So  far 
we  remain  in  the  stagnation  of  thought  which  the 
Shipping  Board  created  last  fall.  A  plan  for  future 
.shipbuilding  is  as  important  a  need  as  a  plan  for  ship 
operation,  and  the  two  should  probably  be  combined. 
Full  shipyard  efficiency  can  be  brought  about  and  main¬ 
tained  only  by  reasonable  assurances  concerning  the 
future.  _ 

Food  for  Thought  in  a  New  York 
Engineers*  Meeting 

Last  week’s  meeting  in  New  York  to  discuss  the  en¬ 
gineer  as  a  citizen  offered  food  for  thought,  not  so 
much  in  what  was  said  by  the  speakers  designated  to 
open  the  discussion  as  in  the  thoughts  offered  in  discus¬ 
sion  and  the  ideas  to  which  they  naturally  give  birth. 
A  movement  was  started  to  organize  a  New  York  local 
engineering  society.  There  was  some  plain  talk,  such 
as  is  seldom  heard  in  what  the  chairman  called  the 
“temple  of  engineering,”  while  it  remained  for  the  floor 
discussion  to  face  clearly  the  engineer’s  responsibility 
as  to  the  most  pressing  questions  in  our  social  unrest. 
A  brief  account  of  the  meeting  will  be  found  in  the  news 
section  of  this  issue. 

First,  it  may  be  said  that  there  should  be  no  delay  in 
bringing  to  an  early  conclusion  the  purport  of  the  reso¬ 
lution  to  establish  a  New  York  local  engineering  society. 
With  all  our  talk  about  the  engineer  standing  up  and 
having  his  say  on  civic  matters  of  an  engineering  char¬ 
acter,  the  engineers  of  the  country’s  largest  city  have 
remained  unorganized  and  inarticulate.  In  stringent 
cases  the  central  administrations  of  the  national  so¬ 
cieties  have  bestirred  themselves,  but  they  have  acted 
out  of  their  natural  sphere  when  they  did  so.  Moreover, 
with  their  primary  function  one  of  national  service,  it 
is  futile  to  expect  them  to  follow  closely  and  act  on  all 
manner  of  local  questions. 

A.s  to  the  opening  discussions  at  the  meeting,  none 
of  them  brought  out  in  any  adequate  way  the  chief  op¬ 
portunity  and  the  chief  responsibility  of  the  engineer 
in  our  present  era  of  dominant  industrialism,  nor  took 
up  and  handled  conclusively  the  labor  sore  spots  in  our 
present  crisis.  Several  of  the  speakers  called  upon  the 
engineers  to  withstand  the  wave  of  Bolshevism  should 
it  break  on  our  shores,  but  none  of  them  analyzed  the 
cause  of  Bolshevism  nor  pointed  out  the  industrial 
measures  that  can  cure  the  disease.  It  remained  for 
one  of  the  audience.  Lieutenant  Van  Gilder,  to  point  out 
the  need  for  impartial  study  of  this  phase  of  the  question. 


The  responsibility  is  so  obvious  that  it  is  all  the  more 
remarkable  that  the  subject  was  not  handled  fully  and 
convincingly.  The  present  industrial  order  is  the  crea¬ 
tion  of  engineering.  It  is  a  mechanism  by  which  labor 
is  directed  more  or  less  intelligently  and  efficiently  in 
the  creation  of  things  that  .satisfy  human  wants.  In 
our  conception  of  industrial  economics  we  recognize  two 
main  elements — materials  and  labor.  As  to  the  first,  we 
have  left  and  are  leaving  nothing  undone  within  the 
limits  of  human  knowledge  to  determine  all  factors  that 
affect  their  efficient  u.se.  In  fact,  we  are  constantly  push¬ 
ing  out  the  bounds  of  human  knowledge,  by  research 
work,  that  we  may  still  further  increase  efficiency  in 
the  use  of  materials. 

As  to  the  other  factor,  labor,  we  have  done  relatively 
little.  Taylor,  and  those  who  have  followed  him,  have 
been  building  up  a  science  of  management,  but 
relatively  few  competent  men  are  engaged  in  the 
task.  Furthermore,  all  but  two  or  three  set  narrow 
limits  to  their  inquiry  and  are  interested  in  the  ef¬ 
ficiency  of  the  worker  only  while  actually  at  his  task  or 
machine.  Yet  back  of  that  is  a  host  of  factors — human 
factors — that  condition  his  efficiency.  These  factors — 
health,  housing,  the  stimuli  of  sustained  interest,  the 
share  in  the  value  of  what  is  produced,  etc. — all  need 
to  be  attacked  with  the  clearness  of  the  engineer’s  vi¬ 
sion.  They  are  being  attacked,  but  by  long-haired  re¬ 
formers,  by  rabjd  leaders,  and  the  results  have  been  far 
from  wholly  good. 

Scientific  principles  and  mathematical  formulae  now 
in  existence  may  be  of  no  avail  for  instant  application  to 
these  human  problems,  but  the  elements  can  be  clarified 
by  the  impartial  examination  that  is  fundamental  in  en¬ 
gineering  inquiries. 

Of  the  plain  talking,  the  most  interesting  was  Mr. 
Johnson’s  sharp  criticism  of  the  type  of  men  elected  to 
office  in  our  national  engineeriag  societies.  He  described 
them  as  men  who  had  won  reputations  and  were  afraid 
of  damaging  them  by  starting  something  new.  His  ana¬ 
lysis  may  be  partly  true,  but  in  the  general  import  of  his 
remark — that  we  elect  men  to  office  rather  to  honor  them 
than  to  secure  for  the  society  services  that  will  really  be 
of  value — we  heartily  concur.  ‘‘Young  men  for  war,  old 
men  for  council.”  The  conduct  of  a  worth-while  society 
requires  both  types.  Action  is  needed,  but  action  tem¬ 
pered  by  experience.  Now,  however,  the  experience 
is  dominant;  there  is  so  much  counsel  that  action 
is  inhibited.  In  business  we  put  the  older  men 
in  the  directorate,  but  the  department  heads,  who 
get  action,  who  originate  new  ideas  and  methods,  are 
young  men.  In  societies  the  secretary  must  be  of  the 
action  type  or  have  active  men  under  him,  and  in  the 
board  he  needs  supporters  of  the  active  type  as  well  as 
counsellors  of  conservatism.  Above  all,  there  is  needed, 
every  other  term,  a  president  selected  for  the  service 
he  is  able  to  render  the  society  rather  than  for  the  honor 
which  the  society  can  confer  on  him. 

Mr.  Johnson’s  views  are  good  food  for  thought  for 
nominating  committees. 

Finally,  a  remarkable  thing  about  the  make-up  of  the 
audience  was  that  it  was  composed  three-fourths  of  the 
distinctly  younger  men.  Gray  heads  and  bald  heads 
were  in  the  minority — an  indication  that  the  generation 
coming  into  power  will  concern  itself  more  with  the 
engineer’s  responsibility  as  a  citizen  than  did  the  past. 
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Solving  Construction  Problems  in  Canal  Street  Subway 

High  Ground-Water  Level  Complicated  Deep  Construction  Work  Under  the  Old  Subway  in 
New  York  City  —  Pit  hnd  Drift  Methods  Used 

By  a.  J.  Mayell 

Aaslatant  Division  Engineer,  Public  Service  Commission.  New  York  City 


T  ’’NUSUAL  methods  were  adopted-  in  the  solution 
^  of  several  problems  which  developed  during  the 
construction  of  the  short  section  of  the  Canal  St.  sub¬ 
way  In  New  York  City,  between  Broadway  and  the 
Bowery.  The  primary  cause  of  the  adoption  of  these 
unusual  methods  lay  in  the  difficulties  due  to  the 
high  ground-water  level,  and  led  to  the  process  adopted, 
which  consisted  essentially  in  digging  square  pits  as 
deep  as  the  ground-water  level  would  permit,  lowering 
the  ground-water  level,  excavating  the  cut,  extending 
the  pita  to  lower  levels,  and  concreting  them.  Under 
the  Centre  St.  loop,  drifts  were  used  in  three  levels, 
provision  being  made  to  .set  forms  for  wall  and  skew 
back  of  the  roof  arch  as  the  drifts  were  widened  out 
in  8-ft.  sections.  Considerable  leakage  developed  at 
the  points  where  overhead  lap  joints  were  made  in  the 
waterproofing.  This  has  been  reduced  by  forcing  grout 
under  pressure  through  holes  drilled  in  the  concrete. 

The  street  surface  of  Canal  St.,  from  Broadway  to 
Centre  St.,  is  only  from  10  to  12  ft.  above  mean  high 
water,  and  the  normal  level  of  ground  water  is  only 
slightly  below  mean  high  water.  The  first  problem  in¬ 
volved  the  lowering  of  ground  water  sufficiently  to  per¬ 
mit  building  the  structure.  While  normal  ground  water 
was  only  slightly  below  mean  high  water,  as  stated, 
pumping  in  the  vicinity,  by  other  contractors,  had 
lowered  the  ground-water  level  about  16  ft.  before  the 
construction  of  the  Canal  St.  crosstown  line,  known  as 
Sec.  2,  Route  20,  was  started.  The  lowering  of  the 
water  from  elevation  — 16  to  — 35  was  accomplished 
by  continuous  pumping  from  three  sumps  and  two  well- 
points  with  3-,  6-  and  8-in,  centrifugal  pumps. 

Protection  of  the  buildings  along  Canal  St.  from 
damage  due  to  settlement  was  accomplished  in  an  un¬ 
usual  manner.  Instead  of  underpinning  the  buildings, 
the  contractor  protected  them  by  means  of  a  continuous 
concrete  wall  constructed  by  the  “pit”  method,  which 
may  be  briefly  described  as 
follows : 

Attacking  the  work  from 
three  shafts,  one  just  east 
of  Broadway,  one  between 
Lafayette  St.  and  Centre  St., 
and  one  at  Harry  Howard 
Square,  the  contractor  re¬ 
moved  the  top  lift  of  the 
excavation  to  a  depth  of 
about  10  ft.  for  the  full  width 
of  the  cut.  Pits  4  ft.  square, 
spaced  4,  8  or  12  ft.  apart 
were  then  excavated  on  the 
neat  lines  to  such  depth  as 
ground  water  would  permit, 
and  filled  with  concrete.  In¬ 
termediate  pits  were  then  ex¬ 
cavated  and  concreted,  until 
the  piers  formed  a  continu¬ 
ous  concrete  wall  4  ft.  thick 
along  each  neat  line.  The 


needles  across  the  cut  supporting  the  timbering,  p  pes 
and  street  decking  either  butted  against  or  were  recesstd 
into  these  piers. 

In  the  meantime,  pumping  from  the  sumps  had  been 
started,  and  ground  water  lowered  enough  to  allow 
excavation  to  within  a  few  feet  of  the  bottom  of  the 
concrete  wall,  when  the  process  of  extending  the  wall 
to  a  lower  level  was  started.  This  was  done  by  under¬ 
cutting  the  wall  in  4-ft.  sections  and  excavating  these 
pits  to  such  further  depth  as  the  lowered  elevation 
of  the  ground  water  permitted.  These  pits  were  so 
spaced  that  not  more  than  4  ft.  of  the  wall  in  every 
12  ft.  was  undermined  at  one  time.  After  the  pits 
were  concreted,  the  intermediate  pits  were  excavated 
and  concreted,  and  the  process  was  repeated  until  the 
entire  wall  was  extended  to  this  lower  level. 

This  process  of  lowering  the  ground  water,  excavat¬ 
ing  the  cut,  extending  the  pits  to  lower  level,  and 
concreting  them,  was  repeated  until  the  excavation 
was  within  a  few  feet  of  subgrade  and  the  cut  was 
protected  with  a  continuous  concrete  wall  on  both  sides. 
East  of  Centre  St.,  where  the  ground  water  was 
lowered  below  subgrade,  the  wall  was  extended  a  few 
feet  below  subgrade,  while  west  of  Lafayette  St.,  where 
lowering  the  ground  water  the  last  few  feet  was  a  slow 
operation  and  where  poor  soil  conditions  were  en¬ 
countered,  steel  sheet  piling  was  used  for  the  bottom 
four  or  five  feet. 

These  concrete  walls  not  only  took  the  place  of 
sheeting  but  also,  with  certain  additional  bracing  across 
the  cut,  acted  as  protection  for  the  buildings.  As  the 
contractor  was  entitled  to  unit-price  payment  for  pro¬ 
tecting  buildings,  and  as  most  of  the  sand  used  in  the 
concrete  was  taken  from  the  cut,  the  cost  of  construct¬ 
ing  these  walls  was  considerably  less  than  would  have 
been  the  cost  of  sheeting  the  cut  and  underpinning  the 
buildings. 


Base  of  Rail,  E/.9I.93 


CONSTRUCTION  OF  SUBWAY  UNDER  CENTRE  STREET  LOOP  IN  THREE  LIFTS 
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Another  problem  was  the 
construction  of  the  new  sub¬ 
way  under  the  existing  sub¬ 
way  structures  in  Centre  St. 

(Centre  St.  loop)  and  in 
Lafayette  St.  (Interborough 
subway).  When  the  Centre 
St.  subway  was  built  in  1910- 
11  the  loads  were  carried  to 
heavy  floor  girders  which,  in 
turn,  were  supported  on  steel 
.shell  piles  driven  below  the 
subgrade  of  the  proposed 
crosstown  subway,  so  that 
the  construction  under  Cen¬ 
tre  St.  was  not  a  very  diffi¬ 
cult  matter,  but  the  method 
adopted  was  somewhat  orig¬ 
inal.  The  plans  called  for 
concrete  arch  construction 
over  the  tracks,  and  in  order 
to  make  progress,  and  still 
not  wait  for  the  ground 
water  to  be  lowered  to  sub¬ 
grade,  drifts  about  10  ft. 
deep  were  excavated  along 
the  center  line  of  both  tracks 
of  the  crosstown  line.  These 
drifts  were  widened  out  to  expose  the  piles,  but  the 
material  around  the  piles  was  removed  in  8-ft.  sections 
at  a  time. 

As  each  8-ft.  section  was  uncovered,  forms  were  set 
for  the  wall  and  the  skewback  of  the  arch  and  this 
section  was  concreted.  This  method  was  continued  until 
the  entire  center  wall  with  the  skewbacks  of  the  arches 
and  the  portion  of  the  8-ft.  sidewalls  inclosing  the 
piles  were  concreted  to  a  depth  of  about  6  ft.  The 
excavation  was  then  deepened  in  8-ft.  lateral  drifts, 
and  the  next  lower  section  of  the  walls  was  concreted. 
The  top  board  of  the  forms  was  inclined  outward 
and  extended  above  the  bottom  of  the  wall  already 
placed  so  as  to  permit  placing  the  concrete  under  a 


USE  OF  8-FOOT  SECTIONS  IN  CONCRETE  CENTER  WALL. 
UNDER  CENTRE  STREET  LOOP 


slight  head.  The  horizontal  joint  between  these  pour¬ 
ings  was  grouted  after  the  concrete  had  set  and  settle¬ 
ment  and  shrinkage  had  taken  place. 

Excavation  was  then  continued  to  the  bottom  of  the 
wall  as  placed,  and  again  lateral  drifts  were  excavated, 
this  time  to  subgrade,  and  the  bottom  protection  con¬ 
crete  and  brick-in-mastic  waterproofing  were  placed. 
Then  forms  for  the  bottom  section  of  wall  were  placed 
and  concreted.  The  remainder  of  the  excavation  was 
then  removed  and  the  invert  placed. 


on  Corrt«r  Line 

The  reason  for  constructing  the  walls  in  8-ft.  sections 
was  to  avoid  placing  entire  dependence  for  the  support 
of  the  overhead  structure  on  the  piles,  which  would 
have  resulted  if  the  material  around  the  piles  had  all 
been  removed  at  the  same  time. 

The  method  of  construction  under  the  old  subway  in 
Lafayette  St.  was  more  difficult,  as  no  provision  had 
been  made  when  it  was  built  to  support  it  during  the 
construction  of  the  crosstown  line.  The  first  operation 
was  to  excavate  a  drift  about  8  ft.  wide  and  8  ft.  deep 
under  the  old  subway  along  the  center  line  of  the  cross¬ 
town  line.  This  drift  was  carefully  sheeted  and  braced 
across  with  timber  struts  top  and  bottom.  Under  the 
center  line  of  the  Lafayette  St.  subway  a  lateral  drift 
was  then  excavated  from  the  center  drift  to  points  about 
4  ft.  outside  the  north  and  south  lines  of  the  cross¬ 
town  line.  At  the  ends  of  this  drift,  pits  4  ft.  square 
were  sunk,  with  horizontal  sheeting  to  the  ground-water 
level,  and  concreted.  Two  ply  of  sheet-lead  waterproofing 
were  then  placed  over  the  top  of  the  concrete  piers,  and 
protected  with  a  layer  of  cement  mortar. 

The  first  roof  girder  was  then  brought  in  through  the 
center  line  drift  and  placed  in  the  lateral  drift  in  its 
final  location,  resting  on  blocking  on  the  soil,  the  ends 
being  supported  on  the  concrete  piers  at  the  ends  of 
the  drift.  The  roof  girders  were  ordered  in  three  sec¬ 
tions  so  that  they  could  be  handled  in  the  drifts,  and 
were  spliced  after  being  placed  in  position. 

A  4-in.  wall  of  concrete  was  then  placed  at  the  ends 
of  the  drift,  a  strip  of  the  protection  concrete  on  the 
bottom  of  the  old  subway  was  removed,  and  three-ply 
waterproofing  fabric  mopped  with  coal-tar  pitch  was 
placed  on  the  protection  wail  and  carefully  lapped  onto 
the  brick  and  mastic  waterproofing  on  the  bottom  of  the 
old  subway.  The  lower  end  of  the  fabric  was  dovetailed 
with  the  sheet  lead  previously  placed  on  top  of  the 
concrete  pier.  About  li  in.  from  the  fabric  a  brick  wall 
was  erected,  and  the  pocket  thus  formed  was  filled  with 
mastic. 
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Forms  were  then  set  3  ft.  each  side  of  the  girder, 
and  concrete  was  placed  around  the  girder  about  flush 
with  the  top  of  it,  keys  being  left  in  the  concrete  and 
rods  being  placed  to  bond  it  with  the  adjoining  concrete 
to  be  placed  later.  After  the  concrete  was  set,  posts 
and  caps  were  placed  on  top  of  the  girder  and  wedged 
up  to  support  the  overhead  structure. 

Another  lateral  drift  was  then  excavated  adjacent  to 
this,  and  the  same  operations  were  repeated;  a  third 
drift  was  excavated  on  the  other  side  of  the  girder  and 
this  operation  was  continued,  with  drifts  alternating 
east  and  west  of  the  first.  The  space  between  the  top  of 
the  girders  and  the  bottom  of  the  old  subway  was  placed 
by  hand  and  packed  well  with  rammers.  Grout  pipes  were 
placed  longitudinally  with  “tees”  looking  up  in  each  bay 
for  the  purpo.se  of  grouting  during  construction,  and 
vertical  pipes  were  placed  in  each  bay  for  final  grouting 
after  the  entire  roof  was  placed. 

Steel  Shell  Piles  Support  Roof 

After  .several  roof  girders  had  been  placed  and  con¬ 
creted,  the  center  line  drift  was  deepened  to  permit 
jacking  of  steel  shell  piles  to  support  the  roof  con¬ 
struction  while  the  core  of  excavation  was  being  re¬ 
moved.  Four  rows  of  12-in.  steel  shell  piles,  two  rows 
on  each  side  of  the  center  line,  spaced  so  as  to  avoid 
interference  with  the  center  line  columns  and  the 
transverse  steel,  were  jacked  in  place.  These  piles  were 
in  sections  from  5  to  7  ft.  long;  the  material  inside 
the  piles  was  cleaned  out  as  the  piles  were  driven, 
additional  sections  being  added  and  held  in  place  by 
an  interior  collar.  When  the  piles  reached  a  depth  of 
about  2  ft.  below  subgrade  they  were  concreted  and 
tested.  Jacking  was  continued  until  the  pile  showed 
no  settlement  under  a  test  load  of  70  tons. 

The  piles  were  capped  with  short  pieces  of  chan¬ 
nels,  and  16-in.  I-beams  were  placed  spanning  from 
a  pile  on  one  side  of  a  roof  girder  to  one  on  the  other 
side,  and  wedged  up  with  steel  plates  and  wedges 
under  the  bottom  flange  of  the  girder. 

Drifts  had  in  the  meantime  been  started  under  the 
concrete  wall  formed  by  the  piers  at  the  ends  of  the 
lateral  drifts.  Pits  4  ft.  square  were  excavated  under 
the  wall,  and  piles  jacked  below  subgrade,  similar  to 
the  piles  in  the  center  drift;  the  piles  were  concreted 
and  tested  and  the  pits  concreted  and  sealed. 

The  remaining  core  of  excavation  was  then  removed 
to  the  base  of  the  rail.  On  account  of  the  poor  bearing 
power  of  the  soil,  it  was  decided  to  have  additional  piles 
driven  directly  under  the  floor  girders.  Four  additional 
piles  were  then  jacked  down  to  bearing  on  a  stratum 
of  gravel  varying  from  6  to  12  ft.  below  subgrade  under 
each  floor  girder;  one  pile  being  directly  under  the 
center-line  column  and  two  on  each  side  of  the  center 
line;  under  the  side  walls  one  pile  was  driven  under 
each  girder  and  two  were  driven  between  each  pair  of 
girders. 

After  these  piles  were  driven  the  floor  girders  were 
placed  and  brought  to  bearing  on  the  piles  by  means 
of  steel  plates  and  wedges.  The  temporary  piles  were 
then  cut  off,  sealed  with  a.sphalt  and  capped  with  steel 
plates,  and  I-beams  were  placed  on  top  of  them  between 
the  floor  girders,  and  posted  to  the  roof.  The  floor 
was  then  waterproofed  with  brick  and  mastic,  and  con¬ 
creted,  boxes  being  placed  around  the  posts  on  top  of 
the  I-beams.  After  the  concrete  had  set  the  posts  were 
removed  and  the  boxes  concreted. 


The  maximum  settle¬ 
ment  in  the  overhead 
structure  was  2J  in.  in 
the  track  columns  and  3 
in.  in  the  platform  col¬ 
umns.  About  a  year  after 
the  structure  was  com¬ 
pleted  and  put  in  opera¬ 
tion  and  the  ground 
water  had  returned  to  its 
normal  level,  consider¬ 
able  leakage  developed  in 
the  new  structure.  The 
leakage  appeared  wher¬ 
ever  an  overhead  lap  had 
been  made  to  the  water¬ 
proofing  of  an  overhead 
structure;  namely,  under 
the  Lafayette  St.  subway 
and  in  certain  stairways 
where  connections  had 
been  made  to  the  Centre 
St.  loop  station.  It  was  extending  pits  to  lowuc 
thought  that  a  slight  level  along  neat  ianr 
settlement  had  taken 

place  in  the  mastic  waterproofing,  and  the  laps  had  pulled 
away  enough  to  permit  the  entrance  of  water  under¬ 
head. 

The  remedy  suggested  was  to  drill  holes  through  the 
interior  concrete  in  the  direction  of  these  laps  and  force 
a  thin  mixture  of  grout  into  the  holes,  under  enough 
pressure  to  seal  the  openings.  This  method  has  been 
tried  and  has  proved  very  effective,  the  leakage  having 
been  reduced  from  about  150  gal.  per  minute  to  less 
than  5  gal.  per  minute.  The  grouting  is  not  yet 
finished,  but  it  is  believed  that  the  leakage  can  be  en¬ 
tirely  stopped  and  the  station  made  absolutely  dry  in 
consequence. 

The  Underpinning  and  Foundation  Co.,  was  the  con¬ 
tractor  for  the  construction  of  this  section  of  the 
subway. 

Effects  of  Insufficient  “Curing*’  Period  in 
Water  Softener 

Incrusted  filter  .sand,  limed-up  meters,  coated  service 
mains  and  persistent  troubles  with  hot-water  heating 
apparatus,  all  in  greater  or  les°  proportions,  are  the  re¬ 
sult  of  an  insufficient  detention  period  in  the  settling 
basins  of  the  Grand  Rapids,  Mich.,  water-purification 
plant. 

Details  were  given  by  W.  A.  Sperry,  chemist  of 
the  filter  plant,  at  the  recent  meeting  of  the  Illinoi.<! 
section  of  the  American  Water-Works  Association. 
Comparing  the  sand  as  placed  in  1912  with  analysis 
made  in  August,  1918,  the  effective  size  had  increa.sed 
from  0.27  to  1.06  mm.;  the  uniformity  coefficient  had 
decreased  from  1.61  to  1;  the  thickness  of  coating  is 
now  0.266  mm.  Intervening  increases  were  given  in 
Engineering  News-Record  of  May  10,  1917,  p.  304,  and 
Aug.  22,  1918,  p.  368.  Classifying  the  troubles  found 
with  the  3827  meters,  out  of  a  total  of  22,000  meters, 
sent  to  the  shop  during  the  year  which  ended  July  1, 
1918,  63.9%  were  limed-up  only;  12.1%  had  lime  and 
mechanical  troubles;  19.3%  mechanical  troubles  only; 
8.1%  were  frozen;  1.6%  sand  clogged;  0.2%  taken  out 
for  test;  0.1%  found  all  right,  and  for  4.8%  there  was 
no  information. 
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Design  of  New  Electric-Drive  Water-Pumping  Station 
Was  Governed  by  Power  Rate 

Current  Charge  for  Three  Months  Depends  on  Maximum  Use  in  Any  Two-Hour  Period — Universal  Meter 
System  Postponed  Because  Temporarily  Cheaper  to  Pump  More  Water,  but  Expected  to  Come  Later 

By  Henry  W.  Taylor 

Consulting  Engineer,  New  York  City 


Developing  a  new  pumping  station  for  the  wa¬ 
ter-works  of  Cohoes,  N.  Y.,  from  1914  to  date, 
involved  unusual  conditions  as  to  water  consumption, 
change  in  power,  power  rates  and  changes  in  design. 
The  chief  controlling  factor  has  been  the  rate  for  elec¬ 
tric  power.  This 
has  reacted  on 
pump  capacity 
and  has  caused 
the  temporary 
postponem  e  n  t 
of  the  introduc¬ 
tion  of  a  uni¬ 
versal  meter 
sy.stem.  In  1914 
the  water- 
works  were  in 
charge  of  a  wa¬ 
ter  board  under 
the  old  city 
charter.  The 
pumping  plant 
consisted  o  f 
three  recipro¬ 
cating  pumps, 
driven  by  two 
water  turbines, 
and  one  elec¬ 
tric-drive  cen¬ 
trifugal  pump, 
which  was  used 
during  low- 
water  stages  of  the  hydraulic  canal.  All  of  the  equip¬ 
ment,  except  the  electric-drive  pump,  was  from  20  to 
30  years  old  and  was  in  a  condition  requiring  constant 
repair  and  subject  to  unexpected  breakdowms.  Mechan¬ 
ically,  the  equipment  needed  replacement,  in  any  case, 
on  the  basis  of  safety  and  economy. 

In  1914  the  Cohoes  Co.  was  still  operating  the  old 
hydraulic  canals  which  were  serving  the  individual 
lessees  of  property  along  these  canals  and  providing 
water  for  power.  The  old  scheme  of  hydraulic  canals 
resulted  in  an  uneconomical  use  of  the  total  water  power 
available  from  the  Mohawk  River,  and  the  Cohoes  Co. 
was,  in  1914,  developing  a  scheme  for  the  installation  of 
a  central  hydro-electric  generating  station  which  would 
use  all  the  water  available  from  the  Mohawk  River 
under  a  maximum  head  and  with  maximum  efficiency. 
The  mill  owners  were  to  be  supplied  with  electric  power 
which  was  to  supplant  the  water  power  previously  pro¬ 
vided  them.  Such  a  reorganization,  affecting  many  dif¬ 
ferent  types  of  mills  and  a  multitude  of  owmers,  in¬ 
volved  a  considerable  amount  of  time,  but  eventually, 
special  contracts  were  agreed  upon  which  made  a  central 
power  station  possible.  Thus  the  hydraulic  power  was 
eventually  supplanted  by  electric  energy. 

The  city  pumping  station  represented  one  of  the 


properties  which  had  heretofore  used  hydraulic  power, 
and  the  water  board  must  necessarily  look  forward  to 
a  change  in  its  pumping  equipment  for  electric  drive. 
In  1914,  the  question  of  contracts  was  still  unsettled, 
but  it  was  supposed  that  the  best  rate  which  could  be 

obtained  in  the 
new  arrange¬ 
ment  would  be 
about  Ic.  per 
kilowatt  -  hour 
for  night 
pumping. 

The  water 
consumption  at 
Cohoes  approx¬ 
imated  225  gal. 
per  capita  per 
day  in  1914. 
Metering  was 
brought  to  the 
attention  of  the 
board,  but  was 
temjxjrarily  re¬ 
jected  on  the 
basis  of  certain 
jeculiar  condi¬ 
tions  involved 
in  metering  the 
city.  Without 
meters  it  was 
found  that,  at 
certain  times 
during  excessively  cold  or  hot  weather,  the  water 
consumption  frequently  ran  to  from  8,000,000  to 
10,000.0000  gal.  a  day.  The  normal  daily  consump¬ 
tion  was  from  5,500,000  to  6,000,000  gal.  Without 
meters  it  could  not  be  expected  that  this  rate  of 
consumption  would  be  materially  decreased ;  while, 
on  the  other  hand,  provision  must  be  made  for  its  ma¬ 
terial  increase.  The  further  requirement  that  pumping 
must  be  done  on  a  12-hour  basis  to  secure  the  advantage 
of  the  better  electric-power  rate  necessitated  a  pumping 
station  having  a  capacity  twice  that  of  a  24-hour  plant. 
It  was  therefore  decided  to  abandon  the  present  pump¬ 
ing  station  and  build  a  new  station  containing  three 
10,000,000-gal.  units,  consisting  of  centrifugal  pumps 
with  direct-connected  motors  and  accessories. 

Complete  plans  were  drawn  for  such  a  scheme.  They 
involved  a  new  pump  house,  a  new  house  for  the  su¬ 
perintendent  of  the  pumping  station  and  a  new  water 
intake,  suction  wells,  piping  and  electrical  equipment  in¬ 
side  the  pumping  station,  together  with  a  new  force 
main  which  was  required  to  supplement  other  force 
mains  to  accommodate  a  pumping  rate  per  24-hour  day 
of  20,000,000  gal.  The  three  units  provided  for  one  re¬ 
serve  unit  while  the  other  two  units  would  be  run  to¬ 
gether  for  a  12-hour  shift. 


THE  TWO  LARGER  PUMPING  UNITS,  PRIMING  OUTFIT  AND  SWITCHBOARD  OF 
THE  COHOES  PUMPING  PLANT 
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In  1916  the  city  charter  was  revised  and  the  office  of 
commiasioner  of  public  works  was  created.  The  com¬ 
missioner  I)ecame  the  head  of  the  water  bureau.  The 
question  of  meterinjf  was  thereupon  taken  up  with  this 
official,  and  a  scheme  was  developed  whereby  a  pumpini; 
station  could  be  erected  in  connection  with  the  in¬ 
stallation  of  meters.  This  would  be  much  more  econom¬ 
ical  in  the  end,  and  for  its  housinK  a  portion  of  the 
existinK  pumpinK  station  could  be  used.  The  question 
of  meters  was  taken  up  with  a  citizens’  committee,  and 
the  whole  plan  of  the  combined  meter  and  pump  in¬ 
stallation  was  finally  accepted  as  the  proper  method  of 
development. 

ClIRRKNT  CHARCK  BA.SKD  ON  TWO-HOOR  MAXIMUM 

Durintt  1916  and  the  early  part  of  1917  efforts  were 
made  to  close  a  suitable  electric  power  contract  with  the 
(’ohoes  (’o.,  which  would  allow  adequate  credit  for  leases 
held  by  the  city  for  the  use  of  the  old  hydraulic  canal. 
This  contract  was  closed  in  the  early  part  of  1917.  The 
main  point  of  interest  in  this  contracti  exclusive  of 
local  complications,  is  an  electric  rate  of  $20  per  kilo¬ 
watt-year,  or  about  0.228c.  per  kilowatt-hour,  and  the 
provision  that  the  amount  of  current  charged  against 
any  given  quarter  would  be  represented  by  the  continu¬ 
ous  u.se  for  that  quarter  of  the  maximum  amount  of 
current  used  during  any  continuous  two-hour  period. 

In  the  autumn  of  1916  contracts  were  let  for  re¬ 
modelling  a  section  of  the  present  pump  houste  to  re¬ 
ceive  the  new  electric-drive  pumping  apparatus  and  for 
the  first  installment  of  meters,  these  meters  being 
recommended  in  size  and  number  to  serve  the  principal 
industrial  and  commercial  needs  of  the  city.  It  was 
hoped  that  this  first  installation  of  meters  would  re¬ 
duce  the  consumption  by  at  least  1,000,000  cal.  a  day 
and  that  the  future  additional  meters  would  bring  the 
per  capita  water  consumption  down  to  about  136  gal. 
a  day. 

A  definite  electric-power  contract  having  been  made, 
meters  purchased  and  a  meter  system  adopted,  it  was 
possible  to  design  a  pumping  station  which  would  best 
suit  the  water-consumption  and  electric-power  require¬ 
ments  in  the  case.  In  1916  the  average  daily  consump¬ 
tion  ran  to  about  9,000,000  gal.  a  day  during  continued 
periods  of  cold  or  hot  weather.  The  raw-water  reser¬ 
voir  to  which  the  pumps  deliver  had  a  .storage  of  about 
•16,000,000  gal.  which  could  be  delivered  to  the  filtration 
plant.  It  was  assumed  that  the  first  installation  of 
meters  would  be  completed  before  the  pumps  could  be 
placed  and  that  in  the  meantime  the  excessive  u.se  of 
water  during  hot  and  cold  periods  would  be  materially 
reduced  and  the  average  consumption  for  the  year  would 
approximate  almut  6,000,000  gal.  a  day.  The  electric 
contract  re<juired,  for  economical  operation  of  the  plant, 
that  the  water  pumped  per  day  be  a.s  close  as  practi¬ 
cable  to  the  consumption,  since  one  day’s  pumping  of  an 
c.\cessive  quantity  of  water  would  create  a  power  record 
of  over  two  hours  and  this  day’s  u.se  of  power  would  be 
the  basis  of  the  charge  for  the  entire  quarter  irrespec¬ 
tive  of  the  reduced  power  used  on  subsequent  days.  The 
normal  consumption  of  6,000,000  gal.  a  day  was  to  be 
reduced,  and,  in  view  of  the  .storage  of  raw  water  avail¬ 
able,  it  was  considered  that  a  normal  maximum  capacity 
of  7,000,000  gal.  a  day  would  be  ample. 

To  meet  the  decreasing  use  of  w’ater  due  to  the  use 
of  meters  it  was  important  that  the  units  making  up 
the  plant  should  be  graded  downward,  and  it  was  de- 
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cided  to  install  three  pumps,  one  of  1,000,000-.  one  of 
4,000,000-  and  one  of  6,000,000-gal.  capacity.  Thi'. 
combination  of  units  made  it  possible  to  pump  4,  ,5 
6  or  7  million  gallons  per  day  by  various  combinations 
or  an  average  of  4i,  5i  or  6^  million  gallons  per  day. 

It  was  also  considered  advisable  to  have  the  larger 
pumps  of  a  characteristic  curve  such  that  when  the  4,. 
000,000-  and  the  6,000,000-gal.  pumps  were  operating 
together  they  would  not  give  their  combined  capacity 
but  react  again.st  each  other  so  as  to  yield  about  7,.'i00,- 
000  gal.  per  day.  In  case  these  two  large  pumps  were 
u.sed  together,  inadvisedly,  for  a  period  of  more  than  two 
hours,  there  would  not  then  be  an  electric  charge  for  h 
whole  quarter  re.sulting  from  pumping  10,000,000  gal. 
for  a  short  period,  and  with  a  meter  system  the  pump- 
designed  provided  ample  capacity  and  ample  reserve 
for  many  years  to  come.  Population  increa.se  would  he 
balanced  by  per  capita  reduction  in  the  use  of  water, 
for  which  there  was  ample  margin. 

In  designing  the  plant  it  was  neces.sary  to  bring  the 
discharge  of  the  pumps  to  an  existing  elbow  in  the 
floor,  which  was  embedded  in  a  masonry'  arch  and  could 
not  be  disturbed.  In  order  that  ^he  discharges  could  he 
separately  valved,  the  parallel  layout  of  the  pipii\g 
shown  in  the  photograph  was  required  with  a  true  Ith 
in.  Y  having  the  inlet  flange  turned  down  to  a  diameter 
which  would  be  received  by  the  bell  of  a  20-in.  pipe. 
Flexible  joints  were  installed  for  the  larger  pumps,  so 
that  no  undue  strain  would  be  transmitted  to  the  pump 
ca.stinga.  There  are  no  gate  valves  or  check  valves  on  the 
suction  lines  of  the  pumps,  but  the  pumps  are  primed 
by  means  of  a  rotary  vacuum  pump  driven  by  an  elec¬ 
tric  motor,  with  long-distance  controls  at  the  compen¬ 
sator  starters  for  each  pump  motor.  The  air  in  the 
suction  lines  and  the  pump  casings  is  exhausted  by- 
means  of  this  vacuum  pump.  A  small  tank  with  a 
glass  gage  indicates  to  the  operator  when  the  suction 
lines  and  pumps  are  full  of  water.  The  vacuum  pump 
is  then  stopped  by  the  pushing  of  a  button,  and  the  mo¬ 
tors  are  started.  The  motors  are  slip-ring  motors,  and  a 
special  interlock  was  installed  in  the  compensator  start¬ 
ers  which  makes  it  impossible  for  an  operator  to  throw 
on  the  main  switch  of  a  motor  if  the  comp€n.sator  is  in 
the  “full-on"  position.  It  is  thus  impossible  to  throw 
the  full  voltage  across  the  motor  in  the  operation  of 
starting  it. 

Old  TiniBiNE  Pit  Made  Into  Suction  Well 

The  auction  well  sumps  consist  of  an  old  water  tur¬ 
bine  pit  to  which  the  water  passes  through  float-oper¬ 
ated  butterfly  valves.  An  electric-alarm  float  indicator 
also  shows  the  operator  the  water  level  in  the  suction 
well  and  gives  the  alarm  for  high  and  low  water. 

A  wall  crane  with  a  24-ft.  reach  and  containing  a 
trolley  and  hoist  is  to  be  installed  for  removing  the 
upper  half  of  the  pump  casings,  motor  armatures,  etc. 
The  station  is  equipped  with  a  full  complement  of  elec¬ 
trical  and  hydraulic  indicating  instruments  mounted  on 
the  electric  switchboard  and  on  the  individual  unit 
panels. 

The  three  motors  are  2300-volt,  two-phase.  40-cyclt' 
machines.  The  two  4,000,000-  and  6,000,000-gal.  pump.** 
are  single-stage,  double-suction,  operating  at  1170  r.p.m. 
against  a  total  head  of  from  170  to  195  ft  The  1,000,- 
000-gal.  pump  is  single-stage,  double-suction,  running  at 
about  2300  r.p.m.  against  a  total  head  of  about  186  ft. 
at  full  capacity.  The  small  vacuum  pump  is  operated  by 
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THKKE  EEErTRlC-DRIVR  PtTMPINO  ITNITS  WORKED  IN  VARIOUS  COMBINATIONS  DEMVER  WATER  TO  COHOES 
The  1,000,000-gallon  unit  1«  In  the  foreground,  the  fi. 000,000-gallon  at  the  left  and  the  4,000,000  at  the  right  of  the  view. 


a  2-hp.  motor  and  ia  capable  of  developing  a  24-in. 
vacuum.  By  means  of  this  pump  any  unit  may  be 
brought  from  rest  to  full  pumping  load  in  about  45 
seconds. 

The  arrangement  of  the  pump  may  be  called  radical. 
The  large  pumping  units  have  center  lines  at  right 
angles  to  each  other.  This  leaves  the  motor  end  of  the 
unit  in  a  free  space  with  no  electrical  apparatus  ad¬ 
jacent  to  it  and  provides  free  access  to  all  aides  of  both 
machines.  Water  from  the  pumps  is  deflected  by  a  45- 
degree  fitting  to  the  force  main  header  which  runs  above 
the  floor  on  the  center  lines  of  the  pump  di.scharge 
openings. 

In  the  process  of  removing  the  old  apparatus,  and, 
due  to  lack  of  water  in  the  hydraulic  canal  on  Sundays, 
the  level  in  the  raw-water  reservoir  was  considerably 
reduced.  At  the  same  time  it  was  apparent  that  the 
consumption  of  water  would  average  at  least  7,000,- 
000  gal.  instead  of  6,000,000  or  5,000,000  and,  owing  to 
lack  of  meters,  the  average  requirements  of  the  pump¬ 
ing  station  were  unexpectedly  increased. 

The  engineer  realized  that  to  meet  this  unexpected  div 
mand  it  would  be  necessary  for  the  6,000,000-  and  4,- 
000,000-gal.  units  to  operate  together  to  give  a  total 
pumping  capacity  of  about  8,600,000  to  9,000,000  gal. 
A  defective  runner  in  the  6,000,000-gal.  pump  was  re¬ 
placed  by  a  new  runner,  and  in  supplying  the  new  run¬ 
ner  the  manufacturer  furnished  one  with  different  char¬ 
acteristics,  so  that  6,000,000  gal.  could  be  pumped 
against  180-ft.  head.  From  this  point  backward  the 


characteri.stic  curve  would  rise  as  rapidly  as  possible 
and  deliver  as  large  a  quantity  of  water  as  might  be, 
against  an  increasing  head,  up  to  200  ft.  This  runner 
was  received  and  was  found  to  operate  successfully 
with  the  4,000,000-gal.  pump  so  as  to  produce  a  tota. 
quantity,  against  about  195  ft.  of  8,500,000  to  9,000,000 
gallons. 

Lack  of  meters  required  this  change  in  the  pump  de¬ 
sign,  and  increasing  consumption  placed  a  load  upon 
the  pumping  station  such  that  continuous  operation 
during  periods  from  two  to  four  weeks  of  both  the  6,- 
000,000-  and  4,000,000-gal.  units  together  would  be  re¬ 
quired.  As  these  facts  developed,  it  was  apparent  that 
the  reserve  in  the  original  design  of  the  pumping  sta¬ 
tion  w'ould  be  .seriously  impaired,  and  a  reserve  unit  has 
been  purchased. 

The  low  cost  of  pumping  water  produced  an  unusual 
condition,  affecting  the  question  of  metering  as  against 
pumping  more  water.  A  given  number  of  meters  would 
reduce  the  consumption  of  water  by  1,000,000  gal.  a 
day  but  it  would  coat  only  $700  per  yea- ‘to  pump  an 
additional  1,000,000  gal.  Additional  pumpage  is  tem¬ 
porarily  cheaper.  The  metering  policy,  however,  must 
eventually  be  adopted  in  order  to  prevent  the  impair¬ 
ment  of  the  capacity  of  the  existing  reservoirs,  the  fil¬ 
tration  plant,  the  force  mains  and  the  main  conduits 
delivering  filtered  water  to  the  city,  and  of  existing  pres¬ 
sures.  Meters  will  doubtless  be  installed  after  a  suit¬ 
able  educational  campaign.  The  writer  has  been  con¬ 
sulting  engineer  for  the  Cohoes  water-works  since  1914. 
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With  the  Divisional  Engineers  in 
a  Great  Offensive 

What  the  Fisrhting  Engineer  Troops  Had  to  Do 
When  They  Went  Ahead  Day  by  Day 
With  the  Infantry 

By  Charles  E.  De  Leuw 

Gates  ft  De  Leuw,  Engineers,  Chicago 
(Late  Captain,  Engineers,  United  States  Army) 

Engineering  in  the  great  war  was  so  largely  a 
matter  of  preparing  for  the  actual  fighting,  and 
so  great  a  proportion  of  the  American  Army  engineers 
in  France  was  engaged  in  the  splendid  work  of  the 
Service  of  Supply,  that  many  in  this  country  have  never 
learned  just  what  was  the  work  of  the  engineer  troops 
in  the  zone  of  advance.  Censorship  restrictions,  too, 
did  not  permit  those  combat  units  much  publicity.  The 
writer  wa.s  privileged  to  serve  through  the  last  months 
of  the  war  with  the  Fourth  Engineers,  a  regiment 
operating  with  the  Fourth  Division,  in  contact  with 
the  Germans,  and  his  experiences  there  may  give  some 
indication  of  what  the  divisional  engineer  had  to  do, 
though  no  one  man  could  have  accurate  first-hand  in¬ 
formation  of  any  other  than  his  own  regiment. 

Each  infantry  division  contains  an  engineer  regiment 
and  an  engineer  train.  The  regiment  proper  consists 
of  six  companies,  each  with  250  men  and  six  officers, 
and  the  headquarters  detachment  of  119  men.  The 
engineer  train  contains  both  motor-  and  horse-drawn 
vehicles,  and.  in  addition,  each  company  is  supposed 
to  have  four  engineer  tool  wagons,  two  motorcycles, 
eight  pack  mules,  the  company  supply  wagons,  rolfing 
kitchen,  and  mounts  for  the  officers.  In  service  in 
France,  as  a  rule  they  had  all  of  these  except  the 
pack  mules  and  mounts.  The  colonel  of  an  engineer 
regiment  is  division  engineer  and  adviser  to  the  com¬ 
manding  general  on  all  matters  pertaining  to  engineer¬ 
ing  or  construction  work.  It  is  his  duty  to  keep  himself 
constantly  informed  as  to  the  need  for  work  in  the 
divisional  area  and  to  dispose  of  his  unit  to  take  care 
of  that  work.  Engineers — and,  as  a  matter  of  fact,  all 
other  troops — are  auxiliarj'  to  the  infantry,  and  in  this 
war  they  were  armed,  equipped  and  trained  as  in¬ 
fantry,  and  for  such  engineering  service  as  they  might 
be  called  upon  to  do. 

Division  Engineers’  Part  in  Trench  Fighting 

In  trench  warfare,  divisional  engineers  are  charged 
with  the  layout  and  construction  of  trenches  and  wire 
entanglements,  the  maintenance  and  drainage  of 
trenches,  the  construction  of  dugouts  and  deep  shelters, 
all  mining  work,  provisions  for  sanitation  and  ade¬ 
quate  water-supply,  and  the  maintenance  of  paths  and 
roads  leading  to  the  trenches.  Immediately  after  an 
advance,  when  a  portion  of  the  enemy’s  trench  system 
has  been  captured,  it  devolves  upon  the  engineers  to 
consolidate  the  new  position — in  other  words,  to  make 
such  new  construction  as  to  render  the  trench  tenable 
when  facing  what  formerly  was  the  rear.  This  always 
includes  the  immediate  erection  of  wire  between  the 
occupied  trench  and  the  enemy.  If  the  trenches  are  to 
be  abandoned,  the  engineers’  job  is  to  demolish  all 
structures  which  will  be  of  ai(i  to  the  enemy  and  to 
place  as  many  obstacles  as  possible  in  the  path  to 
obstruct  his  rapid  advance. 

In  open  warfare,  or  war  of  movement,  the  engineers 
are  charged  with  duties  that  are  somewhat  similar,  but 
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which  are,  in  the  main,  less  complex.  In  an  advance 
they  repair  and  build  roads,  bridges,  cut  barbed  w  re 
and  lay  out  defensive  lines;  in  fact,  do  anything  and 
everything  to  facilitate  the  advance  of  the  infantry 
and  the  steady  and  uninterrupted  fiow  of  munitions  and 
supplies  to  the  infantry  and  the  artillery.  In  a 
retreat — something,  fortunately,  in  which  the  American 
Army  had  little  experience — the  engineers’  chief  mission 
is  to  destroy  bridges,  roads,  railroads,  and  water-works 
and  place  as  many  obstructions  as  possible  in  the  way 
of  the  advancing  enemy.  In  many  cases  it  is  necessary 
to  bolster  up  the  line  by  putting  engineer  units  in  as 
infantry,  as  was  done  in  the  famous  repulse  of  the 
German  advance  near  Amiens  in  the  spring  of  1918. 

When  Our  Engineer  Units  First  Saw 
Real  Fighting  In  the  Open 

The  campaign  having  its  origin  in  the  great  counter¬ 
offensive  of  July  18,  1918,  extending  from  Soissons  to 
Rheims,  was  the  first  in  which  the  American  Army  had 
a  prominent  part,  and  in  this  action  the  Fourth  En¬ 
gineers  first  saw  real  service.  About  10  American 
divisions  participated  in  this  campaign,  which  was 
strenuous  in  every  sense  of  the  word.  There  our  en¬ 
gineer  units  had  their  first  taste  of  open  fighting,  and 
their  portion,  as  well  as  that  of  all  other  troops,  was 
tiring  and  ceaseless  work.  Hard  fighting  took  place 
within  the  Chateau  Thierry  salient,  but  it  was  of  com¬ 
paratively  short  duration,  and  consequently  the  roads 
and  other  structures  were  not  completely  destroyed, 
and  in  places  were  practically  untouched.  The  retreat 
of  the  Germans  out  of  the  salient  was  so  hurried  that 
only  occasionally  did  they  have  time  to  destroy  roads 
and  bridges,  all  of  which  simplified  the  task  of  the  en¬ 
gineers.  Nevertheless,  the  fighting  had  torn  up  the 
roads  and  bridges  to  some  extent,  and  occasionally  the 
Boche  engineers  had  had  time  to  mine  a  road  or  a 
bridge,  so  our  engineer  regiments  had  plenty  of  work. 
On  roads  filled  with  shell  holes  there  was  usually  enough 
stone  nearby  for  backfilling.  WTiere  the  road  had  been 
mined,  ddbris  and  demolished  masonry  in  the  nearest 
village  was  hauled  to  the  site,  or,  if  this  was  im¬ 
possible,  sand  bags  were  used,  filled  with  the  best  ma¬ 
terial  at  hand. 

The  bridges  were  all  over  comparatively  small 
streams,  and  if  it  were  impossible  to  repair  the  struc¬ 
ture,  a  rough  bridge  which  would  serve  temporarily 
was  thrown  up.  Time  was  the  only  consideration.  For 
foot  bridges  for  use  of  the  infantry,  convenient  trees 
were  sometimes  felled  across  the  streams.  In  addi¬ 
tion  to  this  repair  work,  the  engineers  had  to  outline 
defensive  positions  during  the  advance.  It  was  very 
necessary  to  play  safe  .at  all  times  and  have  a  position 
outlined  behind  the  advanced  infantry,  so  that  in  case 
of  a  strong  hostile  counterattack  the  infantry  would 
have  a  position  ready  to  occupy.  In  this  case  outlining  a 
position  meant  taping  out  a  trench  system  or  its  main 
elements,  after  a  careful  reconnoissance.  The  machine- 
gun  emplacements  were  dug,  and  at  least  one  line  of 
wire  was  strung  in  front  of  the  position. 

The  writer  knows  of  no  better  way  to  convey  an 
idea  of  the  life  and  experiences  of  these  engineers  than 
by  giving  a  few  extracts  from  some  daily  notes,  neces¬ 
sarily  brief  and  sometimes  abrupt,  made  in  the  field  dur¬ 
ing  the  Chateau  Thierry  fighting. 

July  IS — Finished  the  rifle  range  for  the  —  Infantry  to¬ 
day  and  moved  the  company  to  this  town,  which  is  about 
five  miles  from  the  lines.  Made  a  reconnoissance  of  our  new 


work  this  afternoon  with  the  major,  most  of  the  time  in  a 
Dourinp  rain.  Our  job  is  to  build  lanes  and  communication 
trenches  from  here  to  the  front  line  for  the  French.  We 
were  pretty  close  and  I  saw  the  German  lines  for  the  first 
time.  Our  work  will  not  be  dangerous,  for  we  will  work 
on  the  exposed  spots  at  night. 

ig_Knocked  out  a  good  day’s  work  on  the  trench 
system  today,  pretty  well  fagged  out  tonight.  C  company 
had  a  couple  of  men  wounded  today  near  us,  the  first  in  the 
regiment.  Understand  the  Boche  made  quite  a  heavy  at¬ 
tack  east  of  here  yesterday;  we  could  hear  the  firing  of 
heavy  guns  very  plainly  about  10  p.  m. 

jjily  jr—Tonight  starts  our  first  big  adventure;  we  go 
over  with  the  infantry. 

j„jy  jg _ We  came  here  with  C  company  yesterday  morn¬ 

ing  under  fire,  but  no  casualties.  C  company  has  gone  up  to 
Hautvesnes  to  construct  a  defensive  position  and  we  are 
bivouacked  by  the  side  of  a  sheltered  road  just  east  of 
Vinly,  awaiting  orders.  We  are  in  the  counter-offensive 
from  Chateau  Thierry  to  Soissons.  Our  division  and  the 
French  have  been  going  splendidly — advanced  9  km.  in  30 
hours  with  light  losses.  The  French  regiment  to  which  we 
are  attached  took  460  prisoners  and  70  guns  yesterday.  The 
Boche  is  on  the  run  at  this  point,  the  attack  being  a  com¬ 
plete  surprise  to  him.  The  fighting  is  open,  what  trenches 
there  are  being  a  very  light  type.  The  night  of  the  17th- 
18th  was  the  blackest  I  have  ever  seen.  There  was  a  hard 
rain  and  a  thunderstorm  lasting  half  the  night.  It  made 
the  task  of  moving  large  bodies  of  troops  up  to  the  line 
very  difficult  The  roads  were  frightfully  congested,  and 
in  the  inky  darkness  many  units  had  a  hard  time  getting 
to  their  positions.  They  all  got  there  on  time  as  far  as  I 
know,  and  the  infantry,  our  infantry  which  had  never  been 
under  any  sort  of  fire  before,  jumped  off  on  schedule  time 
and  waded  right  through;  some  of  them  had  hiked  20  km. 
in  that  mess  of  the  ni^ht  before,  too. 

July  22 — Am  sitting  in  an  oat  field  near  a  small  patch  of 
woods.  The  fields  all  around  are  full  of  shell  holes,  and 
small  cemeteries  are  thick.  We  have  moved  twice  since 
the  19th,  each  time  toward  Germany.  Have  been  doing 
trench  work  and  road  repairs,  and  D  company  is  certainly 
going  in  great  style;  the  company  has  had  only  three 
casualties. 

July  2U — Our  division  is  going  back  for  a  rest  and  to  get 
replacements,  some  of  the  infantry  having  had  heavy  losses. 
Our  regiment  fared  well — only  three  officers  wounded,  all 
of  whom  will  recover,  I  believe.  What  casualties  we  had 
were  all  from  shell  fire.  Since  the  17th  we  have  moved 
practically  every  day,  have  dug  trenches  and  repaired  roads 
at  all  hours  of  the  day  and  night.  The  most  interesting 
thing  I  have  seen  is  the  short,  terrible  bombardment,  which 
precedes  the  artillery  attack.  We  were  coming  in  from  work 
the  other  night  with  the  artillery  back  of  us,  when  all  at 
once  they  cut  loose.  I  happened  to  be  up  on  a  high  hill 
where  I  could  see  our  shells  bursting  on  the  Boche,  and  it 
was  a  great  treat.  It  was  4:30  a.  m.,  and  I  ran  the  risk  of 
being  caught  in  an  exposed  position  at  daybreak  to  watch 
it  awhile.  It  was  superb. 

Repairing  Roads  “For  a  Rest” 

July  26 — We  are  taking  things  eaSy  back  here.  The  bil¬ 
let  I  am  in  has  been  occupied  by  the  Boche.  We  are  repair¬ 
ing  roads  and  building  kitchens  for  the  division,  cooperating 
with  B  company.  The  other  four  companies  are  working 
on  a  defensive  position.  We  are  doing  this  for  a  rest. 

July  28 — Moved  from  our  billets  this  morning  and  are 
now  about  nine  miles  east  of  there  in  territory  occupied  by 
the  Boche  within  24  hours.  It  is  interesting  to  see  what 
pains  the  Boches  have  taken  to  make  this  woods  habitable. 
They  have  a  profusion  of  dug-outs,  and  in  every  way  it 
looks  as  though  they  had  intended  to  stay  here  all  winter. 
They  abandoned  an  immense  quantity  of  material  here,  as 
they  have  all  along  the  line. 

July  29 — Moved  again  this  morning,  and  are  now 
bivouacked  in  a  big  woods  with  the  entire  division.  We  are 
still  corps  reserve,  and  I  understand  we  are  in  an  entirely 
American  corps,  the  first  time  one  has  been  formed  during 
the  war.  The  regiment  is  all  together  for  a  change. 


Aug.  S — The  division  has  been  in  front  for  two  days.  We 
are  again  in  a  large  forest,  the  Foret  de  Fere,  I  believe. 
Repaired  roads  and  bridges  today,  covering  about  16  km. 
of  roads.  Cleaned  the  debris  out  of  the  streets  of  Fere-en- 
Tardenois  this  morning;  it  was  an  awful  mess.  On  return¬ 
ing  to  our  bivouac  found  orders  to  proceed  to  the  Bois  de 
Dole,  about  15  km.  north  of  here.  Will  have  good  supper 
and  start. 

Aug.  4 — Moved  up  here  last  night,  roads  almost  impass¬ 
able  in  spots  due  to  recent  rains.  My  transport  did  not  get 
through  so  I  hiked  back  to  locate  it;  impossible  to  get  any¬ 
where  on  motorcycle.  On  roads  again  today.  My  com¬ 
pany  has  had  no  sleep  in  60  hours  and  has  hiked  that  many 
kilometers. 

Aug.  5 — Getting  a  much-needed  rest  here  in  the  Bois 
de  Dole.  Two  companies  have  gone  up  to  put  foot  bridges 
over  the  Vesle  River  for  the  doughboys.  Another  company 
reported  to  the  —  Brigade  and  is  in  the  line.  My  company 
is  ready  to  move  on  five  minutes’  notice. 

Aug.  6 — Made  a  reconnoissance  for  an  artillery  bridge 
over  the  Vesle  yesterday  afternoon  with  the  major.  We 
timed  it  rather  poorly,  as  the  doughboys  were  just  going 
over  and  it  was  pretty  hot.  The  Boche  were  actually  snip¬ 
ing  with  one-pounders. 

Met  Machine  Guns,  Shells  and  Gas 

Aug.  8 — Have  been  assembling  material  for  bridge.  It 
has  been  hot  down  there.  We  are  bothered  with  machine- 
gun  fire  in  addition  to  shell  fire,  and  the  mustard  gas  is 
pretty  thick.  Our  infantry  still  in  the  line  and  going  for¬ 
ward  slowly;  they  are  holding  the  road  on  the  other  side 
of  the  river  now.  Cannot  begin  to  describe  the  inferno 
down  in  that  river  valley.  The  Boche  counterattacked  this 
morning;  they  were  supported  by  a  heavy  barrage  which 
we  had  to  go  through.  Their  attack  fell  down  when  it  met 
our  machine-gun  fire.  The  enemy  has  made  a  genuine 
stand  here;  our  advance  will  soon  have  to  cease,  as  we  are 
approaching  a  point  where  our  men  are  too  fatigued  to 
continue  the  work  incidental  to  an  advance. 

Aug.  10 — We  are  putting  up  our  bridge.  As  the  infantry 
have  been  stopped  about  .300  yards  beyond  the  river,  there 
is  no  hurry  for  an  artillery  bridge,  and  we  are  taking 
our  time.  Work  at  nights  and  go  back  about  4  km.  to  rest 
during  the  day. 

Aug.  11 — Work  on  bridge  called  off.  Reconnoitered  for 
a  defensive  position  in  front  of  Ville  Savoye,  just  back  of 
the  bridge  site,  this  afternoon.  Took  my  platoon  com¬ 
manders  along.  It  is  getting  hot  in  the  little  valley  where 
we  are  camped.  The  artillery  back  there  call  it  Death 
Valley.  Ordinarily  it  is  fairly  quiet,  but  this  morning  the 
Boche  grot  our  range  and  I  was  waked  up  by  some  Boche 
shells.  Looked  out  and  saw  a  frightful  slaughter  of  horses; 
cannot  understand  why  the  artillery  keep  their  animals  up 
here. 

Aug.  12 — Ordered  to  resume  work  on  bridgre;  practically 
completed  job.  Working  strength  of  company  down  to  one 
lieutenant  and  65  men. 

Aug.  IS — Division  relieved,  for  which  I  am  duly  thank¬ 
ful.  Our  casualties  were  not  so  heavy,  considering  what 
we  went  through,  but  they  were  heavy  enough.  We  all 
have  our  eyes  burned  a  bit  from  the  mustard  gas  in  the 
valley.  Joined  the  regiment  today,  and  are  glad  to  be 
back  where  the  shells  don’t  drop  very  often. 

Aug.  15 — Made  a  long  hike  last  night  and  we  are  again  in 
the  Foret  de  Fere,  well  back  from  the  front  now.  We  go 
back  three  days’  hike  and  then  entrain — do  not  know  where 
we  go.  Some  damfool  at  division  headquarters  has  con¬ 
ceived  the  idea  of  having  the  engineers  entrain  the  entire 
division.  I  am  attached  to  the  —  Infantry;  will  hike  back 
with  them,  then  load  them  up. 

The  grreat  campaigni  on  the  Meuae-Argonne  front 
saw  vastly  different  conditions  and  problems  to  be 
met.  Here  “no  man’s  land”  had  been  in  the  same  gen¬ 
eral  locality  for  four  years.  The  terrific  fighting  around 
Verdun  in  1915  and  1916  had  effaced  most  of  the  artifi¬ 
cial  structures,  and  had  greatly  changed  the  natural 
features  of  the  topography.  Where  roads  had  not  com- 


r 


658 


ENGINEERING  NEWS-RECORD 


Vol.  82,  No.  1 1 


pletely  disappeared,  they  were  covered  with  two  or 
three  feet  of  mud.  The  entire  country-side  wa.s  one 
mass  of  churned-up  earth,  trench  material,  stone,  and 
debris  of  all  descriptions.  On  the  morning  of  Sept. 
26  the  engineers  went  over  thirty  minutes  after  the 
infantry.  Their  principal  task  was  to  get  the  roads 
in  such  condition  that  the  artillery  could  be  gotten  over 
them  and  ammunition  push  up.  The  infantry  drove 
the  enemy  back  about  10  km.  the  first  two  days  and 
left  behind  them  the  most  desolate  looking  mess  im¬ 
aginable.  Let  the  imagination  go  as  far  as  it  will, 
and  it  cannot  exceed  the  facts  in  this  instance.  On  one 


road  there  were  three  regiments  of  engineers  fill-nj? 
up  the  huge  holes  with  sand  bags,  working  with  their 
hands,  picks  and  shovels,  using  anything  and  every¬ 
thing  to  get  that  road  in  shape  for  traffic.  The  con¬ 
gestion  on  that  road  was  terrific,  and  the  daily  rams 
served  to  add  to  the  difficulties.  The  engineers  often 
turned  aside  from  their  road  making  to  put  a  truck  or 
piece  of  artillery,  which  had  slid  into  the  ditch,  on 
the  road  again.  All  of  this  was  done  under  a  hail  of 
shell  fire  from  the  enemy.  As  everyone  knows,  those 
handicaps  were  overcome,  and  the  campaign  was  finally 
pushed  to  a  highly  successful  conclusion. 


Compares  Principal  Plans  for 
Railroad  Policy 

Equitable  Trust  Company  Digest  Shows  Unanimity 
of  Purpose,  With  Government  Ownership 
Almost  Without  Support 

HE  digest  and  comparison  of  proposed  plans  for  a 
future  railroad  policy,  shown  on  the  opposite  page, 
and  prepared  by  the  Equitable  Trust  Co.  of  New 
York,  indicate  that  all  of  the  plans  advanced  "seek, 
in  their  final  analysis,  an  adequate  transportation  sys¬ 
tem  affording  first-class  service  at  rates  which  will  not 
be  burdensome  but  still  sufficiently  liberal  to  put  rail¬ 
road  credit  in  the  aggregate  on  a  high  plane,  and  which 
shall  make  it  possible  to  pay  the  employees  good  wages," 
according  to  the  statement  of  the  company.  It  is 
pointed  out  that  Government  ownership  is  found  to  be 
entirely  without  support  except  from  the  railroad 
brotherhoods. 

In  Engineering  News-Record  of  Jan.  2,  1919,  p.  18, 
L.  C.  Fritch,  vice-president  and  chief  engineer  of  the 
Chicago,  Rock  Island  and  Pacific  Railway  Co.,  ad¬ 
vanced  “fourteen  points”  which  he  considered  essential 
to  establishing  a  sound  railroad  policy.  In  Engineering 
News-Record  of  Mar.  13,  p.  504,  Mr.  Fritch  suggested 
a  more  definite  solution  of  the  railroad  problem,  basing 
his  article  on  plans  which  have  been  presented  to  Con¬ 
gress. 

In  commenting  on  the  digest  of  the  various  proposals, 
the  Equitable  Trust  Co.  says: 

“In  the  first  place,  we  find  that  Government  ownership 
is  almost  altogether  without  support,  except  from  the 
railroad  brotherhoods  as  represented  by  their  counsel, 
Glenn  E.  Plumb.  The  predominance  of  opinion  is  for 
private  control  under  restrictions,  designed  to  promote 
better,  more  efficient  service  than  was  possible  under  the 
old  system.  The  extension  of  Government  control  to  the 
five-year  period  proposed  by  ex-Director  General  McAdoo 
likewise  meets  with  little  favor.  In  opposition  thereto,  it  is 
argued  that  it  would  merely  postpone  the  date  of  determin¬ 
ing  a  problem  which  must  come  up  for  solution  sooner  or 
later;  that  it  would  tend  to  make  the  return  of  the  roads 
to  their  owners  more  difficult;  that  it  would  place  them  in 
such  heavy  debt  to  the  Government  that  liquidation  or  re¬ 
funding  would  be  practically  impossible,  and  that  there  is 
nothing  in  the  railway  problem  which  cannot  be  solved  in 
twenty-one  months  as  well  as  in  sixty. 

“There  is  substantial  unanimity  that  mergers  should  be 
permitted  when  in  the  interest  of  the  public,  and  that  the 
issuance  of  securities  should  be  subject  to  Federal  control. 
The  latter  subject  is  closely  related  to  the  question  of  Gov¬ 
ernment  guarantee  of  capital,  for  if  the  Government  is  to 
undertake  the  assuring  to  the  roads  of  a  specified  minimum 
return,  it  is  only  logical  that  it  should  have  something  to 
say  as  to  the  creation  of  new  securities,  and  accompanying 


new  capital  investment.  The  plans  of  the  Association  of 
Railway  Security  Owners,  of  Paul  Warburg,  and  of  Direc¬ 
tor  General  Hines,  all  contain  provisions  for  such  guarantee. 
The  railway  executives  do  not  suggest  anything  quiti'  s  i 
specific,  but  insist  that  rates  shall  be  adequate  as  well  as 
reasonable. 

“The  rate  question,  which  is  perhaps  the  most  difficult  of 
all  to  determine,  is  variously  approached.  There  is  a  ten¬ 
dency  to  concentrate  the  rate-making  power  in  Federal 
authority  without,  however,  entirely  destroying  the  power 
of  the  state  commissions.  This  is  in  line  with  the  sensible 
policy  of  eliminating,  so  far  as  possible,  the  conflicts  which 
are  inevitable  where  there  is  dual  authority,  or  where  the 
Federal  authority  may  be  hampered  and  its  orders  nullified, 
by  state  action.  There  is,  moreover,  a  sentiment  in  favor 
of  an  attempt  to  arrive  at  some  precise  figure  which  will 
represent  equitable  compensation  to  the  security  holders. 
Several  of  the  plans  contain  suggestions  for  profit  sharing 
with  labor,  with  the  Government,  or  with  both,  in  case  profits 
shall  exceed  this  figure.  Here  we  have  the  community  of 
interest  idea,  which  has  received  widespread  application  in 
industry,  proposed  for  a  new  field — transportation.  The 
justice  and  economic  soundness  of  its  adoption  will  scarcely 
be  questioned,  though  there  will  doubtless  be  conflicting 
ideas  to  be  reconciled  in  working  out  precise  details.  From 
the  standpoint  of  the  security  holders,  the  important  fea¬ 
tures  of  a  guaranteed  minimum  return,  together  with  a 
division  of  profits  above  a  maximum,  means  at  the  same 
time  the  elimination  of  uncertainty  as  the  possibility  of 
reduction  of  one’s  income  below  a  certain  feature,  and  the 
loss  of  opportunity  for  very  marked  appreciation. 

“In  other  words,  it  would  greatly  stabilize  railway  securi¬ 
ties  and  minimize  their  speculative  features. 

Suggestions  for  Financing 

“The  views  in  connection  with  methods  of  financing  the 
roads  are  not  at  all  in  agreement.  Particularly  interesting 
is  the  novel  proposal  of  Mr.  Morawetz,  who  advocates  the 
refunding  of  all  existing  securities  by  means  of  a  fixed  and 
continuing  proportion  of  debentures  and  bonds.  This  would 
apparently  give  the  debentures  a  high  investment  stand¬ 
ing,  and  would  still  leave  the  stock  sufficient  equity,  to¬ 
gether  with  the  minimum  guarantee  of  $2.60  per  share  by 
the  Government,  to  assure  it  of  an  investment  character 
only  moderately  tinged  with  speculation. 

“The  successful  features  of  Government  operation  are  not 
to  be  lost  with  the  return  of  the  roads  to  private  control, 
if  the  ideas  of  several  of  the  authors  of  the  various  railway 
plans  are  carried  out.  The  joint  use  of  terminals,  the  elimi¬ 
nation  of  competitive  features  which  yield  no  additional 
public  service,  such  as  separate  ticket  offices,  almost  iden¬ 
tical  passenger  train  schedules,  etc.,  may  be  eliminated  in 
the  interest  of  economy. 

Adjustment  of  Wages 

“Some  thought  has  also  been  given  to  methods  of  settling 
wage  disputes.  Three  of  the  plans  quoted  aim  to  set  up 
permanent  organizations  for  the  handling  of  these  ques¬ 
tions.  Presumably  a  regular  line  of  procedure  for  obtaining 
hearings  and  appeals  would  be  instituted.  If  found  work¬ 
able,  this  would  provide  the  machinery  for  proper  consid 
eration  of,  and  decisions  upon,  this  very  vital  matter.” 


loads  are  assumed  to  be  divided  over  the  entire 
section  of  the  column.  Below  the  roadway  surface 
the  tower  columns  carry  the  deck  loads  in  addition  to 
the  sheave  loads  and  wind  loads.  The  towers  have  been 
designed  throughout  with  the  minimum  sections  which 
it  was  found  practicable  to  use  and  still  retain  ample 
clearances  for  the  counterweight  sheaves  and  the  lift- 
ing  girders  on  the  movable  span. 

As  there  is  a  limited  amount  of  money  available  for 
the  construction  of  this  bridge,  the  general  architec¬ 
tural  appearance  of  the  towers  is  perhaps  not  quite 
as  satisfactory  as  would  have  been  the  case  if  strict 
economy  in  design  had  not  been  enforced.  However, 
by  a  judicious  use  of  openings,  as  regards  shape  and 
spacing,  and  by  slightly  battering  the  outside  faces 
of  the  towers,  together  with  the  use  of  a  suitable  cor- 
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How  to  Make  Isometric  Working 
Drawings  to  Scale 

By  George  Paaswell 

civil  Kngirieer.  Xew  York  City 

ISOMETRIC  drawings  are  usually  sketch  attempts  to 
visualize  a  more  or  less  complicated  detail,  and  used 
merely  to  complement  working  drawings.  There  is  no 
reason  why  an  isometric  drawing  cannot  itself  be  prop¬ 
erly  dimensioned  and  scaled  and  used  as  a  working 
drawing,  thereby  replacing  sundry  plans  and  sketches. 
With  this  in  view,  at  attempt  has  been  made  below  to 
give  a  few  formulas  and  then  develop  tables  from  them, 
so  that  the  ordinary  draftsman  will  have  no  difficulty 
in  making  his  isometric  drawing  as  exact  as  his  work¬ 
ing  drawings. 

Lines  parallel  to  the  isometric  axes  are,  of  course, 
shown  correctly  to  scale;  nonisometric  lines  are  not 
shouTi  to  scale.  The  following  are  some  simple  theorems 
in  what  may  be  termed  isometric  trigonometry,  the 
application  of  which  should  vastly  simplify  the  plotting 
and  dimensioning  of  nonisometric  lines. 

Isometric  Trigonometry 

It  is  assumed  that  the  axes  of  the  figure  have  been  so 
chosen  that  all  lines  of  importance  lie  in  planes  parallel 
to  the  principal  planes  of  the  figure.  The  following 
theorems  apply  solely  to  such  lines.  Thus  in  Fig.  1, 
the  lines  L,  b  and  c  lie  in  a  plane  parallel  to  one  of  the 
coordinate  planes  adopted  in  space,  and  b  and  c  are 
parallel  to  two  of  the  coordinate  axes.  Fig.  2  shows  the 


Or,  from  ^  —  A  B  and  the  trigonometrical  formula 
^  ,  cot  A  cot  B  —  I 

COt^--  ,  ,  .“rj 

cot  A  ‘  cot  B 

by  substituting  the  two  angles  in  (2)  for  A  and  B,  the 
value  of  cot  6  reduces  to  l/VS,  therefore  0  =  60®,  and 
a  right  angle  in  space  becomes  an  angle  of  60®  in  the 
isometric  plane.  Hence  angles  complementary  in  space 
add  up  to  60®  in  the  isometric  plane. 

3  cot  1  \ 


From  (1)  with  0i  given,  0  =  cot-’ 

Table  I  gives  values  of  0i  from  0,  and  can  also  be 
used  conversely  with  sufficient  accuracy. 


TABLE  I— VALUES  OF  AN(iLE.S  ^  AND 


Again,  to  find  relation  between  lengths  L  and  Lt. 

In  Fig.  1,  L‘  =  6’  +  c* 

In  Fig.  2,  L’l  =.  6’  -|-  c’  —  26c  cos  120®  =  6’  c’  -j-  6c 


From  Fig.  1,  6  =  L  sin  0  and  c  =  L  cos  0,  and  6c  = 
L*  sin  0  cos  0  whence  Lt  =  LV  1  sin  0  cos  0  =  kh, 
where  fc’  =  1  -f  sin  0  cos  0 
and  conversely,  L  —  KLt,  where  K  =  1/fc. 

Table  II  gives  values  for  k  and  K. 

To  obtain  the  length  of  a  line  not  lying  in  these  so- 
called  principal  planes — i.e.  planes  parallel  to  the 


TABLE  II.  VALUES  OF  COEFFICIENTS  k  AND  A 


FIGS.  1  A.ND  2.  DIAGRAMS  SHOW  FUNDAMENTAL 
RELATIONS 


same  configuration  in  an  isometric  drawing.  The  lines  6 
and  c  remain,  of  course,  of  the  same  length.  The  line  L 
which  made  an  angle  0  with  c,  now  makes  an  angle  0i 
with  c.  The  lines  6  and  c  which  formerly  were  at  right 
angles  to  each  other,  now  make  an  angle  of  120®.  In 
Fig.  1,  tan  0  =  6/c;  in  Fig.  2,  by  the  law  of  sines, 
6/c  =  sin  0i/sin  (180®  —  120®  —  0i),  whence 

_ ...A  +2coW\ 


adopted  planes  of  reference — it  is  too  cumbersome  and 
therefore  of  little  practical  value  to  establish  general 
formulas.  If  the  coordinates  of  the  two  terminals  of 
the  line  are  obtained,  then  its  length  is  easily  found 
from  the  expression 

V  (X,  —  X,)’  -f  (i/,  —  y,)’  -f-  (z,  —  *,)• 
where  and  are  the  terminal  coordin¬ 

ates. 

In  usual  practice,  however,  it  is  possible  to  locate  the 
planes  of  reference  so  that  all  the  lines  of  interest  lie  in 
planes  parallel  to  these  reference  planes.  It  is  also 
usual  to  record  on  the  drawing  the  true  dimensions  and 
(2)  angles,  not  the  corresponding  isometric  values. 

If  a  curve  is  given  in  space,  lying  in  a  plane  parallel 


If  a  line  be  drawn  at  right  angles  to  L  and  in  the 
same  plane,  it  may  be  divided  into  two  angles,  0  and 
90®  —  0.  The  angle  90®  —  0  becomes,  in  the  iso¬ 
metric  plane,  from  (1),  above, 

1  +  2  cot  (9(f  -  ^)  .  ,  1  +  2  tan^ 


and  the  original  right  angle  now  becomes 
A  +  2  cot^\  ,  A  +  2  ti 


to  a  reference  plane,  draw  vectors  to  several  points  on 
the  curves  from  the  origin  in  the  plane.  The  angles 
which  these  vectors  make  with  the  reference  axis,  and 
the  lengths  of  these  vectors,  wl\^n  properly  reduced 
by  the  given  tables,  .ser\e  to  locate  the  given  curve  in 
the  isometric  plane. 

In  the  accompanying  drawing,  Fig.  3,  is  shown  an 
isometric  detail  at  the  intersection  of  an  abutment  and 
retaining  wall.  The  line  of  intersection  of  the  two 
faces  is  taken  as  the  vertical  axis.  The  datum  line 
100  along  the  face  of  the  retaining  wall  is  taken  as  the 
X  axis.  The  y  axis  is  then  drawn  at  the  same  eleva¬ 
tion. 

The  angle  between  the  abutment  and  the  retainingwall 
is  70'’  or  20°  w’ith  the  y  axis;  from  the  tables  the  cor¬ 
responding  angle  in  the  isometric  plant  is  15°  and  a 
line  making  this  angle  with  the  y  axis  in  the  isometric 
plane  is  drawn,  giving  the  datum  100  along  the  face  of 
the  abutment. 

All  true  dimensions  parallel  to  this  line  are  then 
multiplied  by  the  coefficient  k  for  20°,  1.15  from  Table 
II,  to  get  the  lengths  in  isometric  projection.  Simi- 
L:rly,  all  dimensions  at  right  angles  to  the  face  of  the 
abutment  are  multiplied  by  the  same  coefficient. 

It  is  easy  to  see  how,  in  making  an  isometric  of  a 


FIO.  3.  INTER.SEOTION  OF  RETAINING  WALL  AND 
ABUTAIE.NT 


shew  portal  or  of  hips  and  valleys,  etc.,  scale  drawings 
can  be  prepared  to  give  all  necessary  information  prop¬ 
erly  dimensioned. 


High  Rate  of  Filtration  Feasible 
for  Detroit  Water-Supply 

Experiments  Warrant  Recommendation  for  Rate  of 
175,000,000  Gallons  per  Acre — Estimates 
for  300,000,000'Gallon  Plant 

Recommendations  for  a  mechanical  water- 
tiltration  plant  for  Detroit,  with  a  nominal  capacity 
of  300,000,000  gal.  a  day,  operating  at  the  unusually 
high  rate  of  175,000,000  gal.  an  acre  after  a  retention 
of  13  min.  in  the  mixing  chambers  and  two  hours  in 
coagulation  basins,  have  been  made  by  R.  Winthrop 
Pratt,  consulting  engineer,  Cleveland,  Ohio,  in  a  report 
to  the  water  commissioners.  The  estimated  cost  of 
the  plant  is  $5,800,000.  Under  the  “present  rate 
policy,”  Mr.  Pratt  says,  filtration  and  extra  pumping 
“would  cost  dome.stic  consumers  6c.  per  1000  cu.ft., 
or  less  than  Ic.  a  day  per  family.”  The  high  rate  of 
treatment  and  low  unit  co.st  of  filtered  water  men¬ 
tioned  further  on  are  made  possible  by  a  relatively 
low  turbidity  and  other  favorable  local  conditions. 
The  use  of  filter  .sand  having  an  effective  size  of  about 
0.5  mm.  will  result  in  a  large  saving  of  waste  water. 

To  obtain  data  that  would  be  a  .safe  guide  in  adapt¬ 
ing  mechanical  filtration  to  Detroit  conditions,  a 
200,000-gal.  experimental  plant  was  operated  for  a  full 
year,  ending  Sept.  30,  1918.  A  description  of  this 
plant  and  a  summary  of  the  operating  results  are  given 
in  the  report.  It  may  be  noted  also  that  pains  were 
taken  to  write  a  report  that  should  be  readily  under¬ 
stood  by  the  citizens  and  voters  of  Detroit;  also,  dur¬ 
ing  the  testa  filtered  water  was  piped  to  a  plate-glass 
tank  for  public  in.spection,  and  visitors  were  encouraged 
to  carry  away  filtered  w-^ter.  The  booth  covering  the 
tank  also  contained  a  model  of  a  filter  and  samples  of 
turbid  w'ater. 

The  plant  is  designed  for  a  regular  working  capacity 
of  288,000,000  gal.  (72  filter  units  at  4,000,000  gal. 


each)  which  may  be  increased  temporarily  to  300,000,00(1 
gal.  Provision  is  made  for  enlargement  to  a  nominal 
capacity  of  450,000,000  gal.  a  day.  The  velocity  in  the 
mixing  chambers  would  be  1.4  ft.  per  second  and  in  the 
coagulation  basins  3  ft.  per  minute.  A  36,000,000-gal. 
dear-water  reservoir  is  provided  for. 

The  cost  per  1,000,000  gal.  of  treating  250,000,000 
gal.  a  day,  including  low-lift  pumping,  is  estimated  at 
$7.91,  divided  as  follows:  Low-lift  pumping,  $1.60; 
coagulation  and  filtration,  including  waste  water,  $2.06; 
capital  charges,  at  6.505%,  $4.22. 

During  the  experimental  year  the  average  turbidity 
of  the  raw  water  was  30  p.p.m.  On  205  days  of  the 
year  the  turbidity  exceeded  20  p.p.m.  and  on  39  days 
it  was  over  50  p.p.m.  The  maximum  turbidity  for 
the  year  was  490  p.p.m.,  on  Apr.  12. 

The  tests  indicated  that  alum  would  be  cheaper  and 
less  troublesome  than  iron  and  sulphate  of  lime  for 
coagulant. 

Typhoid  statistics  from  the  Detroit  Health  Depart¬ 
ment,  quoted  in  Mr.  Pratt’s  report,  show  an  average 
death  rate  of  13.47  per  100,000  for  the  past  six  years, 
ranging  from  25.70  for  1913  to  7.45  for  1918.  With  the 
exception  of  1913,  the  highest  rate  was  12.9  in  1917. 

The  investigations  on  which  Mr.  Pratt’s  report  is 
based  were  in  immediate  charge  of  F.  H.  Stephenson, 
principal  assistant  engineer. 


Engineers  and  Lawyers  on  a  Par 
County  highway  engineers  in  Missouri  are  considered 
by  certain  legislators  to  be  worth  at  least  as  much  as 
lawyers.  In  Senate  Bill  No,  427,  under  the  heading 
“Compensation”  the  following  clause  appears:  “The 
county  highway  engineer  shall  receive  the  same  com¬ 
pensation  as  is  now  provided  by  law  for  the  prosecuting 
attorneys  in  the  various  counties  of  this  state,  and  his 
salary  shall  be  computed  and  paid  on  the  same  basis 
as  now  provided  by  law  in  relation  to  the  office  of  prose¬ 
cuting  attorney.” 


* 
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Segment  Blocks  Have  Advantages  on 
Larger-Size  Drains 

Lightness,  Ease  of  Handling,  and  Small  Breakage 
Are  a  Few  of  the  Desirable  Characteristics — 
Trouble  with  Unstable  Soils 
By  D.  L.  Yarnell 

Senior  Drainage  Engineer,  Bureau  of  Public  Roads  and  Rural 
Engineering 

Although  segment  blocks  have  been  used  in  the 
construction  of  sewers  for  some  time,  their  en¬ 
trance  into  the  field  of  tile  drainage  has  been  only 
within  recent  years.  Segment  blocks  are  somewhat 
similar  to  building  blocks  in  that  they  are  hollow, 
with  interior  walls  so  arranged  as  to  obtain  the  maxi¬ 
mum  strength.  They  are  made  of  clay,  vitrified  and 
salt-glazed,  with  tongue-and-grooved  side  joints  and 
with  either  square  ends  or  ship-lap  end  joints.  In 
sewer  construction  the  aim  is  to  have  a  water-tight 
conduit,  while  in  drainage  work  the  joints  should  be 
only  closely  butted  together  in  order  to  permit  water 
to  enter  the  drains.  Thus  in  sewer  construction  all 
joints  of  segment  blocks  are  cemented. 

In  drainage  work,  usually,  none  of  the  joints  is 
cemented.  However,  in  main  drains  of  large  diameter 
the  necessity  of  permitting  the  water  to  enter  the 
joints  is  not  so  important,  since  the  submains  and 
laterals  deliver  the  water  to  the  main,  and  cementing 
might  be  desirable,  but,  to  make  the  contractor  cement 
all  joints  to  give  additional  strength  would  increase  the 
cost  of  constructing  segment-block  drains.  Manufac¬ 
turers  of  segment-block  conduits  in  many  cases  have 
underbid  manufacturers  of  large  concrete  tile. 

Comparative  Cost  of  Segment-Block  and 
Solid-Tile  Drains 

Although  segment-block  drains  of  30  inches  in 
diameter  are  made,  the  smallest  size  used  in  drainage 
work,  so  far  as  the  writer  knows,  is  36  in.  The  largest 
segment-block  drain  laid,  to  the  virriter’s  knowledge,  is 
52  in.  in  diameter,  while  the  largest  concrete  tile  manu¬ 
factured  is  50  inches. 

It  is  interesting  to  compare  the  costs  of  the  solid  tile 
with  segment  blocks.  The  following  table  gives  com¬ 
parative  costs  obtained  during  July,  1917: 

PRICES  per  LIN.FT.  F.  O.  B.  FACTORY 


itr  In. 

Segment  Block 

Cement 

1 

Segment  Block 

Cement 

(No.  2  Grade) 

Title 

Site,  In.  1 

(No.  2  Grade) 

Title 

3U 

ti.os 

91  I7S 

40 

92  040 

32 

1  27S 

42 

91.62 

2  250 

)) 

1.19 

44 

2  475 

34 

1  42S 

4) 

i.74 

36 

i.30 

1  6S0 

48 

2  940 

38 

19 

iAi 

1  87S 

50 

5  200 

On  the  Hamilton  County,  Iowa,  Drain  No.  4,  the  bids 
received  for  3750  ft.  of  39-in.  tile  delivered  along  the 
line  of  drain  were  as  follows:  Solid  tile,  $11,452; 
segment-block,  $8851  and  $8993. 

The  complete  bids  received  on  this  drain  for  labor, 
find  furnishing  and  hauling  tile,  were  as  follows: 
Using  solid  tile,  $15,500;  using  segment-block,  $12,800. 

From  these  data  it  may  be  inferred  that  the  cost 
of  installing  segment  blocks  is  about  the  same  as  for 
solid  tile;  however,  that  may  not  be  true  under  all 
conditions.  It  should  be  noted  that  this  drain  was 
Ifiid  in  the  bottom  of  an  old  ditch,  the  average  cut 
being  about  six  feet. 


On  the  Webster,  Hamilton  and  Boone  Counties,  Iowa, 
Joint  Drain  No.  1-192-210,  bids  on  the  following  size 
of  tile  delivered  along  line  of  drain  were  received: 
1460  ft.  of  52-in.,  860  ft  of  48-in.,  600  ft.  of  42-in., 
and  6250  ft.  of  39-in.  A  segment  block  manufacturer 
was  the  lowest  bidder  and  was  awarded  the  contract  at 
a  cost  of  $23,895. 

Difficulties  with  Segment  Block  Drains 

In  construction  the  contractor  lays  the  invert  block 
to  grade.  The  other  blocks  are  then  added,  and  the 
space  around  the  tile  is  filled  with  earth.  The  last 
block  on  top,  the  key  block,  is  usually  slipped  in  place 
by  hand,  few  drainage  contractors  using  the  arch  form 
recommended  by  segment  block  manufacturers.  The 
arch  form  consists  of  an  adjustable  semi-circular  form 
mounted  on  a  V-shaped  frame.  This  form  is  designed 
to  facilitate  the  laying  of  the  upper  blocks  of  the 
drain,  being  pulled  ahead  in  the  drain  as  the  construc¬ 
tion  progresses.  Of  course,  all  joints  on  the  drain  are 
staggered. 

If  either  tile  or  segment  block  drains  are  laid  in 
trenches  constructed  in  stiff  soil  where  sheeting  is  un¬ 
necessary,  excellent  work  can  be  done.  The  writer  has 
seen  segment  block  drains  laid  so  true  that  the  most 
exacting  person  could  not  find  fault.  However,  in  un¬ 
stable  soil,  where  sheeting  is  necessary,  some  trouble 
may  be  experienced  after  the  blocks  are  laid  and  before 
the  trench  is  back-filled.  So  far  as  the  writer  has 
observed,  no  failures  have  occurred  after  the  trench  has 
been  back-filled.  When  the  soils  are  unstable  the  lateral 
pressures  in  some  cases  are  so  great,  before  the  trench 
is  filled,  as  to  cause  the  drain  to  collapse.  The  resistance 
of  the  drain  to  lateral  pressure  is  increased  by  back-fill¬ 
ing.  Where  sheeting  is  necessary,  the  back-filling  must 
sometimes  be  done  before  the  sheeting  can  be  removed, 
and  the  contractor  must  leave  it  in.  Resistance  of  the 
drain  to  lateral  pressure  can  also  be  increased  by 
cementing  the  joints.  By  leaving  an  occasional  joint 
between  the  ends  of  blocks  uncemented,  water  can  be 
admitted  to  the  drain.  In  back-filling  the  drain,  great 
care  should  be  exercised  to  see  that  the  earth  is  carefully 
tamped  between  the  drain  and  the  side  of  the  trench, 
until  it  is  well  above  the  springing  line.  Even  in  the 
best  of  material  the  trench  should  be  back-filled  as 
rapidly  as  possible  after  the  blocks  are  placed. 

The  limit  to  the  size  of  clay  drain  tile  (due  to  the 
limits  in  size  of  machines  used  in  manufacturing), 
is  approximately  30  in.,  and  for  concrete  tile,  due  to 
handling,  about  50  in.  Thus  the  segment  block,  on 
account  of  easy  manufacture  and  handling,  fills  an 
important  need  for  the  larger  sizes  of  drains.  With 
large  tile,  where  sheeting  is  necessary,  the  bracing 
must  be  far  apart  to  admit  the  large  tile.  With  seg¬ 
ment  blocks  this  trouble  is  eliminated. 

The  comparative  weights  of  segment  blocks  and 
concrete  tile  are  given  in  the  following  table: 


— Segment  Block— 

- Concrete  Tile  — — 

Weight 

Weight 

Weight 

Weight 

SiM 

B^ 

per  Lin.  Ft. 
of  Drain 

(or 

Each  Tile 

per  Lin. Ft. 
of  Drain 

In. 

Lb 

Lb. 

Lb. 

Lb. 

30 

54 

270 

750 

300 

36 

54 

324 

l.lOO 

440 

42 

58 

406 

1.800 

600 

48 

72 

504 

2,355 

785 

Thus 

it  can  be 

seen  that  the 

lightness 

of  segment 

blocks 

constitutes 

a  great  factor 

in  the  shipping  and 
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hauling  of  material.  The  segment  ^ 
block  is  compact  and  light,  compared  ^ 
with  solid  tile.  The  loss  due  to  break¬ 
age  is  not  so  great,  since,  if  a  block 
is  broken  the  loss  is  slight,  whereas 
if  a  concrete  tile  is  broken,  one  entire 
length  is  gone.  With  a  42-in,  drain 
the  loss  due  to  breakage  of  one  seg¬ 
ment  block  is  12c.,  as  compared  with 
$2,26  for  a  broken  concrete  tile.  In 
spite  of  the  difficulties  of  construction 
in  unstable  soil,  there  is  no  doubt  that  the  use  of  seg 
ment  blocks  for  tile  drains  will  increase,  due  to  the 
lightness  and  convenience  of  handling  and  the  advan 
tages  in  laying. 

The  above  investigation  was  made  and  the  report 
prepared  under  the  direction  of  S.  H.  McCrory,  chief 
of  drainage  investigation.  Bureau  of  Public  Roads  and 
Rural  Engineering. 


Assembled  Curves  and  Radii  Diag^ram 
Aid  in  Railroad  Drafting 

By  Dwight  Gerber 

Pittsburgh  Terminal  R.R.  and  Coal  Co..  Pittsburgh 

TWO  diagrams,  illustrated  here,  have  been  found 
useful  by  the  writer  in  handling  railway  curve  work 
in  the  drafting  room. 

Fig.  1  shows  a  plan  for  assembling  all  curves  ordi¬ 
narily  used — with  a  short  tangent  and  the  tangent  point 
indicated  on  each — on  one  sheet  of  tracing  cloth.  The 
curves  are  arranged  to  facilitate  the  choice  of  a  par¬ 
ticular  curve  through  intersecting  predetermined  points. 

A  little  use  of  such  a  sheet  as  this  will  demonstrate 
th  >  ease  with  which  a  choice  of  curves  can  be  made,  as 
compared  with  the  usual  method  of  sorting  curves  on  a 
ht-and-try  method.  It  will  be  self-evident  how  to  use 
the  curves  drawn  to  the  scale  of  100  ft  to  the  inch  in 
connection  with  other  scales.  Even  though  none  of  the 
scales  as  drawn  will  fit  exactly,  it  is  very  easy  to  make 
a  close  approximation  by  interpolation  of  what  curva¬ 
ture  will  fit 


Degree  of  Curvcrture 


diagram 

FOR  DETERMIX. 
IXG  Cl’RVE  RADII 

degrees 
CURVATl’Kl! 


PorHT 


FIG.  1.  PLAN  (NOT  TO  SCALE)  FOR  LAYING  OIT  ALL 
TANGENTS  ON  ONE  SHEET  OF  TRACING 


A  second  sheet  will  be  found  very  convenient  in  lay¬ 
ing  in  a  compound  curve. 

Fig.  2  shows  a  line  chart  which  will  serve  as  a  ready 
reference  to  check  the  calculations  of  curve  radii,  which 
are  usually  made  mentally  and  are  often  in  error.  The 
chart  is  laid  out  on  logarithmic  cross-section  paper. 
The  horizontal  lines  indicate  the  degree  of  curvature, 
the  vertical  lines  the  radii  of  curves,  and  the  diagonal 
lines  the  various  scales  as  marked. 

As  an  example  of  the  use  of  the  chart,  to  find  the 
radius  of  a  2.6°  curve  on  a  scale  of  350  ft.  to  the  inch, 
follow  the  horizontal  line  designating  2.6°  to  the  350 
diagonal,  then  read  down  62.9  feet  on  the  vertical 
line. 

Heavy  Construction  Marks  New  Pacific 
Coast  Railway 

The  line  of  the  San  Diego  &  Arizona  Ry.,  now  being 
built  across  Laguna  Range  in  California  to  connect  El 
Centro  with  San  Diego,  traverses  some  remarkably 
rugged  country  that  called  for  heavy  construction.  A 
map  and  profile  of  the  line  appeared  in  Engineering 
News-Record  of  Oct.  22,  1918,  p,  365.  Through  Carriso 
Pass  the  grade  has  been  kept  down  to  1.4%,  because 
the  cost  of  reducing  grade 
later  would  be  prohibitive. 
Elsewhere  the  grades  run  up 
to  2.2%,  with  10°  maximum 
curves.  In  the  12-mile  section 
of  the  railroad  that  lies  be¬ 
tween  Jacumba  and  Carriso 
Gorge  there  are  17  tunnels. 
Of  these,  two  are  about  2500 
ft.  long,  one  is  about  1200  ft., 
and  the  remaining  14  are  be¬ 
tween  180  and  900  ft.  The 
formation  was  loose,  so  that 
76%  of  the  total  length  re¬ 
quired  timbering.  There  re¬ 
mains  to  be  completed  a  length 
of  about  11  miles  of  the 
mountain  division,  and  crews 
are  now  working  on  both  ends 
of  the  gap.  It  is  expected 
that  the  line  will  be  ready  for 
operation  some  time  during 
the  coming  summer. 
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American  Engineers  Kidnaped  by 
Chinese  Bandits 

Chief  Engineer  of  American  Company  Building 
Chinese  Railways  Was  Kept  in  Captivity 
for  Nearly  Two  Months 

SOME  few  outposts  of  civilization  remain  where  the 
engineer  is  still  pioneering,  where  the  adventures 
so  common  in  the  engineering  of  a  half  century  ago 
and  between  the  covers  of  the  modern  novel  may  be  had 
for  the  asking.  One  of  these  places  is  China.  Over 
there,  nearly  a  year  ago,  a  little  band  of  engineers,  al¬ 
most  totally  neglected  in  the  clamor  and  publicity  of  the 
great  war,  went  through  an  experience  that  ought  to 
make  good  reading  for  those  boys  who  wonder  what 
they  are  going  to  do  for  excitement  now  that  the  war  is 
over.  One  of  the  men,  a  prominent  American  railway  en¬ 
gineer,  George  A.  Kyle,  has  just  come  home  from  the 
Orient,  and,  on  urging,  has  been  persuaded  to  tell  the 
story  of  his  misadventure. 

Mr.  Kyle  was  the  engineer  selected  by  the  American 
International  Corporation  to  take  charge  of  the  con¬ 
struction  of  the  railways  in  China  for  which  the  Amer¬ 
ican  Siems-Carey  Railway  &  Canal  Co.  took  a  contract 
a  few  years  ago.  He  left  this  country  in  November, 
1916,  and  from  the  time  he  reached  China  until  last 
spring  he  was  engaged  in  the  supervision  of  the  several 
lines  the  company  had  under  way.  One  of  these  was  pro¬ 
jected  to  extend  from  the  main  line  of  the  Pekin-Han- 
kow  railroad  due  west  a  distance  of  about  900  miles  into 
the  Szechuan  valley. 

In  March  of  last  year  American  newspapers  carried  a 
brief  paragraph  to  the  effect  that  two  American  engi¬ 
neers  had  been  taken  into  captivity  by  bandits  oper¬ 
ating  in  one  of  the  eastern  Chinese  provinces.  There 
was  plenty  of  other  excitement  in  the  world  just  then, 
and  the  item  did  not  reach  much  prominence,  nor  were 
the  men  heard  of  again  until  some  time  in  May.  when  it 
was  announced  that  they  had  been  freed.  Mr.  Kyle  and 
E.  J.  Pursell,  a  construction  man  with  the  company, 
were  the  two  white  men  who  were  captured. 

They  had  started  Mar.  2  with  a  staff  of  Chinese  engi¬ 
neers  and  servants,  about  forty  in  all,  on  a  trip  to  the 
western  end  of  the  Szechuan  line,  where  several  engi¬ 
neering  parties  were  working.  They  were  accompanied 
by  a  police  guard  from  Pekin  and  about  25  so-called 
soldiers  assigned  to  them  by  the  Government,  because 
reports  from  time  to  time  came  into  headquarters  in¬ 
dicating  that  bandits  were  operating  in  the  districts 
through  which  they  had  to  pass.  The  men,  however, 
were  not  particularly  concerned  regarding  the  dangers 
which  they  might  encounter. 

The  Capture 

After  they  had  gotten  some  forty  miles  out  of  the 
town  of  Yen  Shiang,  which  was  the  last  headquarters 
of  the  railway  forces,  their  caravan,  made  up  of  18  two- 
wheel  carts  drawn  by  mules,  was  attacked  without  warn¬ 
ing  by  a  gang  of  bandits  lying  in  ambush  some  hun¬ 
dreds  of  yards  off  the  traveled  road.  The  first  notice 
was  a  fusillade  of  gunshots,  on  hearing  which  Mr. 
Kyle  and  Mr.  Pursell,  together  w’ith  some  of  the  loyal 
servants  and  two  high-class  Chinese  who  were  with 
them,  made  for  a  nearby  Chinese  village  behind  its 
walled  inclosure  or  compound.  When  they  got  there 
they  found  the  soldier  guard  missing,  nor  were  they 


heard  from  again  except  for  some  desultory  firing  on 
the  bandits  after  the  Americans  had  been  captured. 

Within  the  compound  the  small  remaining  party  be¬ 
gan  a  vigorous  defense,  but  they  were  soon  convinceil 
that  they  were  bound  to  be  overcome  by  weight  of 
numbers  alone,  to  say  nothing  of  force  of  arms,  for 
the  robbers  were  apparently  well  armed  with  modern 
rifles.  Besides  the  servants,  there  was  an  engineer 
named  T.  C.  Hu,  a  graduate  of  Cornell  University,  who 
was  the  Government  representative  for  the  inspection  of 
the  work  which  they  were  about  to  visit,  and  an  Amer¬ 
ican  citizen  of  Chinese  birth  named  Wu,  who  acted  as 
interpreter.  These  four,  the  only  ones  armed  in  the 
party,  threw  away  their  revolvers  and  made  signs  of 
surrender,  whereupon  the  bandit  crew  entered  the  com¬ 
pound  and,  to  the  surprise  of  the  Americans,  opened 
fire  with  revolvers  at  about  15-ft.  di.stance.  Thanks  to 
poor  marksmanship,  there  was  no  damage  except  a  cut 
in  the  shoulder  of  Mr.  Kyle’s  coat.  The  loyal  Chinese 
managed  to  persuade  the  bandits  of  the  completeness  of 
the  surrender,  however,  and  they  immediately  took  pos¬ 
session  of  the  party  and  all  their  belongings,  which  in¬ 
cluded  about  $14,000  in  silver,  pay  being  taken  out  to 
the  engineering  party. 

Lives  in  Constant  Danger 

In  no  recent  time  has  any  white  man  been  taken  cap¬ 
tive  by  the  Chinese  bandits  who  roam  the  country  ap¬ 
parently  at  will,  and  neither  Kyle  nor  Pursell  was  very 
much  concerned  about  his  personal  future  once  the 
gang  had  appropriated  all  the  property  of  the  party. 
They  were,  therefore,  much  surprised  when  tne  bandit 
chief  announced  that  the  two  white  men  and  Wu,  the  in¬ 
terpreter,  were  captives,  though  for  what  reason  he  did 
not  then  choose  to  tell.  He  straightway  started  the 
three  men  on  a  rapid  march  into  the  mountains,  a 
strenuous  trip  taking  about  eight  days.  During  all  this 
time  they  were  fairly  well  cared  for  as  to  food,  but  they 
were  constantly  being  threatened  by  the  members  of  the 
band  and  apparently  in  constant  danger  of  being  the 
victims  of  sudden  temper  on  the  part  of  some  individual. 
After  they  had  gotten  well  back  into  the  wilds,  it  then 
being  Mar.  12,  the  bandit  chief  announced  that  they 
were  to  be  held  for  ransom  in  the  following  amount: 
Two  hundred  rifles  with  200,000  rounds  of  ammunition 
and  200  automatic  revolvers  with  100,000  rounds  of  am¬ 
munition.  The  bandits  themselves  were  well  armed  at 
the  time  and  were  apparently  quite  competent  to  take 
care  of  the  modern  firearms  which  they  carried,  though 
they  were  anything  but  good  shots.  It  was  agreed  by 
the  bandit  chief  that  a  message  to  this  effect  was  to  be 
delivered  by  Pursell  to  a  Roman  Catholic  priest,  named 
but  not  identified,  and  that  the  material  was  to  be  de¬ 
livered  by  Mar.  25  on  the  penalty  of  the  deaths  of  Kyle 
and  Wu,  who  were  to  be  held.  For  some  reason  the 
scheme  fell  through,  and  the  march  continued. 

In  the  meantime  Hu,  the  Chinese  engineer,  had  es¬ 
caped  from  the  compound  and  back  to  the  telegrrph 
office  where  he  notified  the  American  legation,  the 
Siems-Carey  headquarters  and  the  Chinese  Government 
of  the  state  of  affairs.  Immediately  all  kinds  of  ma¬ 
chinery  were  set  on  foot  to  effect  a  rescue.  It  was  very 
difficult,  however,  to  know  what  move  to  make.  The 
country  where  the  bandits  roam  is  very  wild  and  abso¬ 
lutely  without  Governmental  control,  except  that  of  the 
heads  of  the  province  who  in  a  way  are  kings  unto 
themselves  and  not  much  concerned  about  the  possible 
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anprer  of  the  United  States  Government.  Headquarters 
at  Peking  and  all  the  Americans  hesitated  to  send  troops 
because  of  the  fear  of  injury  or  death  to  the  captives. 

After  the  ammunition  proposal  fell  through,  for  some 
reason  unknown  to  the  captives,  they  were  taken  every 
night  on  marches  into  country  strange  to  all  of  them, 
even  the  native.  They  walked  from  10  to  30  miles  every 
night,  sleeping  in  various  towns  or  under  cover  in  the 
daytime.  As  far  as  they  were  able  to  find  out  after¬ 
ward,  they  were  walking  in  circles,  and  were  never  more 
than  100  miles  from  the  compound  where  they  were  cap¬ 
tured.  The  only  daytime  walk  that  they  made  resulted 
in  an  incident  which  Mr.  Kyle  thinks  was  planned  in  ad¬ 
vance  in  order  to  intimidate  the  captives.  One  after¬ 
noon,  about  four  o’clock,  they  started  out  on  a  short 
march  and  went  by  a  little  village.  Apparently  all 
the  villagers  were  gathered  outside  the  compound  to  look 
at  the  procession,  and  one  of  the  native  men  was  sum¬ 
moned  by  a  wave  of  the  hand  to  ,'ome  close  by.  He 
got  within  a  short  distance,  when  he  was  killed  by  a 
rifle  shot  by  one  of  the  bandits  who  then  rushed  the 
village  and  killed  twenty-two  of  the  villagers. 

While  this  was  possibly  the  ending  or  the  middle  of 
a  feud  between  the  bandits  and  tbe  villagers,  it  is  Mr. 
Kyle’s  opinion  that  it  was  “staged”  so  that  they  could 
realize  that  the  men  were  dangerous  and  desperate 
characters.  Immediately  thereafter  the  chief  of  the  band 
told  Mr.  Kyle  that  he  must  not  have  soldiers  sent  after 
him  or  the  .same  ssort  of  thing  might  happen.  He  did 
allow  him,  however,  to  send  back  messengers,  who,  by 
.some  unknown  means,  got  Kyle’s  notes  to  Mr.  Hitch¬ 
cock,  the  representative  of  the  railway  company;  the 
latter  had  by  that  time  established  himself  at  Yen 
Shiang.  As  a  result  of  some  of  these  messages,  a  little 
canned  food  was  sent  to  the  captives  occasionally,  but 
for  the  most  part  they  had  to  live  on  what  the  natives 
could  produce  and  what  the  bandits  took  with  them. 
The  bandits  were  always  fairly  well  treated  wherever 
they  went,  probably  because  they  were  known  for  the 
desperate  character  they  undoubtedly  won,  though  the 
Americans  often  thought  that  the  gang  was  made  up  of 
a  number  of  o.stensibly  peaceable  farmers  and  villagers 
who  took  up  banditing  as  a  side  line. 

Attempt  at  Rescue 

On  Mar.  25,  without  warning  that  the  Americans 
heard  of,  500  Chinese  soldiers  crossed  the  path  of  the 
bandits  and  their  captives  and  began  an  attack.  A 
rearguard  action  was  forced  by  the  bandits,  and  the 
three  captives  were  hurried  off  as  fast  as  possible  to¬ 
ward  the  mountains.  They  got  to  the  top  of  the  highest 
peak  of  the  country  and  were  starting  to  go  across  into 
another  district  when  the  bandits  found  they  were  sur¬ 
rounded  by  the  soldiers,  and  the  three  captives,  with 
four  guards,  lay  flat  on  a  hill  while  the  heavy  fight¬ 
ing  was  going  on  all  around  them.  Here,  the  three 
thought,  w’as  an  opportune  time  to  escape,  and  all  started 
to  run.  Kyle  became  separated  from  Pursell  and  Wu, 
who  were  guarded  by  one,  man  only.  They  finally 
bribed  this  man  to  let  them  go,  offering  him  a  job  as 
servant,  which,  curiously  enough,  he  accepted.  They 
escaped  to  the  soldiers  after  being  in  captivity  22  days. 
Kyle’s  guards,  however,  stuck  close  by  him  through  the 
fight. 

Following  this  running  battle,  which  lasted  almost  24 
hours,  the  bandit  group,  which  comprised  85  to  100  men 
at  first,  was  divided  into  small  bands,  one  of  which. 
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consisting  of  seven  men  and  the  bandit  chief,  took  Ky!e 
with  them  into  the  mountains.  They  had  a  hard  tinio 
escaping  from  the  soldiers,  but  managed  to  break 
through  after  several  attempts  to  get  by  pickets.  Kyle 
might  have  escaped  once  when  he  was  running  along 
level  ground  and  came  to  a  deep  vertical  pitch  over 
which  all  the  men  scrambled  before  him.  Bullets  were 
whizzing  all  around  him,  however,  and  he  decided  it 
was  safer  to  follow  his  bandit  captors  down  into  the 
gully,  protected  from  rifle  fire,  than  to  stay  on  top, 
possibly  to  be  wounded  or  killed  by  the  soldiers  before 
they  knew  who  or  where  he  was. 

When  the  bandits  captured  Kyle  they  had  in  their 
possession  17  native  Chinese  prisoners,  whom  they  were 
holding  for  a  ransom  of  $20,000.  During  the  battle 
with  the  soldiers  these  prisoners  escaped,  much  to  the 
chagrin  and  anger  of  the  bandits.  Thereafter  they  were 
particularly  careful  of  Kyle,  because  he  was  their  only 
source  of  revenue.  He  never  did  find  out,  though,  for 
just  what  ransom  or  reason  they  were  holding  him,  al¬ 
though  in  certain  conversations  with  Wu,  before  the 
latter  escaped,  the  bandit  leader  intimated  that  all  he 
wanted  was  enough  arms  and  ammunition  to  set  up  as  a 
soldier  chief.  Evidently,  in  that  country  political  ad¬ 
vantage  is  gained  mainly  by  force  of  arms.  At  any 
rate,  after  Wu  got  away  Mr.  Kyle  had  no  means  of 
communication  with  his  captors  except  by  signs,  and 
was  ignorant  of  their  intentions  or  of  the  progress  of 
any  negotiations  for  his  release. 

Final  Period  and  Release 

The  night  after  the  battle  Mr.  Kyle  and  his  seven 
captors  walked  about  25  miles,  out  onto  the  Hunan 
plain.  From  that  day.  Mar.  25,  they  began  a  vagrant 
wandering  at  night,  putting  up  in  the  daytime  in  vil¬ 
lages  where  their  hosts  were  very  evidently  in  league 
with  the  band.  At  one  time  they  crossed  the  railroad 
at  a  place  which  Kyle  decided  afterward  must  have  been 
not  more  than  10  miles  from  Yen  Shiang,  where  Mr. 
Hitchcock  was  conducting  a  campaign  to  reach  him. 
Kyle  managed  to  get  occasional  word  via  the  under¬ 
ground  messenger  system  to  Hitchcock,  but  at  no  time 
did  Hitchcock  or  any  of  the  other  Americans  know  just 
where  he  was.  All  during  this  time  the  seven  men 
treated  Kyle  pretty  well,  though  he  had  not  had  a  bath 
for  thirty  or  forty  days  and  no  change  of  clothing.  The 
food  w'as  enough  to  keep  him  alive,  although  it  was  any¬ 
thing  but  good.  Many  times  during  the  period  from 
Apr.  1  to  Apr.  12,  when  they  were  around  railroads,  he 
saw  and  heard  trains  going  along,  but  could  not  get  in 
touch  with  them. 

On  Apr.  21,  however,  he  received  in  a  letter  from  a 
native  Roman  Catholic  priest  the  first  real  message 
from  his  friends.  It  was  quite  vague,  but  intimated 
that  relief  was  assured.  On  Apr.  23  the  party  moved  to 
a  larger  compound,  where  a  Chinese  Roman  Catholic 
priest  met  him  and  told  him  that  in  two  or  three  days  he 
would  be  released.  From  then  until  Apr.  25  he  was 
treated  royally.  On  the  latter  day  a  local  celebrity  came 
along  and  took  him,  with  the  seven  bandits,  to 
Yiang,  where  there  were  representatives  of  General 
Chang,  one  of  the  strong  Chinese  leaders.  By  the  time 
they  reached  Wu  Yiang  a  group  of  3000  natives  was 
marching  alongside  of  the  party,  and  the  entry  into  the 
town  was  made  with  considerable  ceremony.  There  Mr. 
Kyle  found  waiting  some  of  his  friends  and,  what  he 
quite  as  much  appreciated,  his  Chinese  “boy”  with  a 
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change  of  clothes,  and  the  monopoly  for  the  day  of  a 
local  bath  house.  It  turned  out  that  General  Chang, 
knowing  the  ambition  of  the  bandit  leader,  had  sent  the 
priest  out  to  dicker,  with  the  promise,  in  return  for 
Kvle’s  life,  of  immunity  from  punishment  and  a  cap¬ 
taincy  in  the  Governor’s  bodyguard,  together  with  posi¬ 
tions  as  soldiers  for  the  seven  remaining  men.  The 
bandits  agreed  to  this  and,  so  far  as  Kyle  knows,  the 
agreement  has  been  kept.  He  was  in  captivity  52 
days. 


Mr.  Kyle  thinks  he  never  was  in  danger  of  his  life 
after  the  first  two  men  had  escaped,  but  before  that  the 
very  size  of  the  gang  made  anything  possible.  The 
leader  seemed  to  be  pretty  decent  sort  of  pirate,  who 
played  fair  and  realized  the  value  of  the  captives.  The 
gunmen  themselves,  though,  were  blithe  spirits  who 
amused  themselves  by  sticking  a  gun  in  a  white  man’s 
ribs,  and  playing  with  the  trigger.  It  was  always  about 
an  even  chance  that  one  of  them  would  consider  pulling 
the  trigger  the  final  word  in  humor. 


Relieving  Arches  in  Subway  Distribute  Stress  to  Piers 


Engineer’s  Special  Design  Meets  Difficult  Loading  Conditions  Imposed  by  Architect’s  Design — 
Groined  Arches  Used  in  Street  Subway  Under  a  Park 


Arched  sidewalk  spans  seated  on  the  haunches 
of  the  roadway  span  in  order  to  insure  the 
desired  distribution  of  stress  constitute  the  distinctive 
feature  of  design  in  a  three-span  subway  carrying  a 
street  under  the  grounds  of  the  Iowa  state  capitol  in 
Des  Moines. 

The  spans  are 
groined 
arches  with 
widely  spaced 
piers  instead 
of  continuous 
bents  for  the 
intermediate 
supports.  I  n 
the  sidewalk 
spans  these 
arches  form  a 
false  roof 
concealing 
the  structural 
or  load-carry¬ 
ing  arches. 

In  carrying 
out  the  exten¬ 
sion  of  the  grounds  or  park  it  was  necessary  to  extend 
a  plateau  south  of  the  capitol  and  across  Court  Ave. 
to  the  crest  of  a  bluff.  At  the  same  time  it  was  desirable 
to  avoid  having  the  park  intersected  by  a  street,  espe¬ 
cially  as  Court  Ave  is  a  heavy-traffic  thoroughfare 
forming  one  of  the  main  routes  between  the  city  and  the 
district  beyond  the  capitol.  The  plan  adopted,  there¬ 
fore.  was  to  maintain  the  normal  high  level  on  the  new 
fill  for  the  park  extension  and  to  lower  the  grade  of  the 
street,  carrying  it  under  the  park  by  a  concrete  subway. 

From  4  ft.  to  6  ft.  of  fill  covers  the  structure,  this 
depth  being  sufficient  to  allow  planting  of  shrubbery. 
Tile  drains  are  laid  along  the  arches,  leading  to  vertical 
drains  in  the  piers.  These  piers  are  about  9  ft.  square, 
and  are  spaced  38  ft,  on  centers  longitudinally. 

The  visible  or  apparent  span  is  48  ft.  clear  for  the 
central  arch  and  9J  ft.  for  the  sidewalk  arches.  As 
the  park  surface  and  the  crown  of  the  arch  are  hori¬ 
zontal,  while  the  street  has  a  grade  of  four  per  cent., 
the  height  is  different  at  the  two  ends,  giving  a  differ¬ 
ent  appearance  to  the  portals.  Thus,  at  the  upper  portal 
the  height  is  21  ft.  2  in.  for  the  central  arch  and 


13  ft.  for  the  side  arches,  while  at  the  lower  portal 
these  heights  are  26  ft.  and  19  ft.,  respectively.  The 
length  between  the  portals  is  316  feet. 

Architectural  design  of  massive  and  monumental 
character  is  employed,  and  the  bridge  is  flanked  by 

long  and  high 
retaining 
walls  on  t  h  e 
street  lines 
to  retain  the 
fill.  On  0  n  e 
side  the  wall 
has  a  curved 
return,  with 
a  winding 
stairway  car¬ 
ried  around 
its  face.  As  it 
was  intended 
that  Court 
Ave.  should 
have  a  street¬ 
car  line,  this 
stairway 
would  accom¬ 
modate  visitors  and  employees.  Reinforced  concrete  is 
used  throughout,  except  that  the  portals  have  a  decora¬ 
tive  facing  of  Bedford  stone  and  ornamental  parapets 
of  the  same  material.  Electrical  fixtures  of  bronze  will 
be  placed  when  the  price  of  metal  is  lower. 

Engineering  conditions  of  the  design  were  dictated 
largely  by  the  architectural  requirements,  as  follows: 

The  great  difference  in  length  between  the  roadway 
span  of  49  ft.  and  the  two  sidewalk  spans  of  9  ft.  3  in., 
together  with  the  prescribed  outlines  for  clearance  and 
aesthetic  purposes,  introduced  a  peculiar  problem.  It 
became  apparent  at  once  that  resort  must  be  had  to 
some  special  expedient,  in  order  to  confine  the  line  of 
pressures  within  the  piers  located  along  the  curb  line. 
Many  schemes  were  tried  and  14  different  arch  com¬ 
binations  were  investigated.  The  adopted  design 
consists  of  a  relieving  arch  on  either  side,  supported 
at  one  end  on  the  haunch  of  the  roadway  arch  and 
spanning  over  the  sidewalk  arch  to  the  abutment.  The 
visible  sidewalk  span  is  thus  only  a  false  arch. 

The  thrust  of  the  relieving  arch  is  introduced  at 
such  a  point  in  the  roadway  arch  that  the  resultant 
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of  the  main  span  at  which  the  transept  and  main 
arches  act  to  stiffen  each  other,  it  was  considfred 
proper  to  analyze  the  relieving  arch  on  the  assunintion 
that  its  abutments  are  rigid. 

The  stress  conditions  in  the  groins  were  investigated 
on  the  following  basis:  The  line  of  pressure  of  an 
arch  as  usually  determined  is  really  a  cross-section  of 
a  surface  of  pressure.  The  surfaces  of  pressure  for 
the  several  intersecting  arches  were  intersected  in  lines 
corresponding  somewhat  closely  with  the  physical  groins 
of  the  arches.  These  lines  were  then  divided  into  short 
segments,  the  thrust  of  each  arch  was  determined  for 
each  segment  of  the  intersection  and,  being  concurrent, 
these  forces  were  readily  composed  into  a  re-ultant 
thrust  on  each  segment,  from  which  a  line  of  pressure 
for  the  groin  arch  was  drawn.  No  effort  was  made  to 
apply  the  elastic  theory  to  the  groins. 

Having  a  line  of  pressure,  the  width  of  groin  band 
required  to  resist  the  thrust  could  be  determined.  At 
the  haunches,  near  the  sidewalk  piers,  this  figured 
width  of  groin  band  was  such  that  it  was  regarded 
as  improbable  that  the  material  would  so  adjust  itself 
that  the  maximum  stress  along  the  line  of  the  groin 
would  be  satisfactory.  Compression  reinforcement  was 
introduced,  therefore,  at  these  haunches. 

It  will  be  seen  that  the  problem  did  not  lend  itself 
to  complete  scientific  analysis.  Theory  offered  only  a 
fair  guide  as  to  the  conditions  of  internal  stress,  and 
it  was  necessary  to  make  many  of  the  determinations 
with  but  little  aid  from  mathematics.  In  the  early 
stages  of  the  study  of  this  problem  it  became  apparent 
that  any  refinement  of  theory  was  unjustifiable  and 
possibly  misleading  because  of  the  probable  influence 
of  variations  in  the  unknowable  factors. 

The  limiting  stress  in  the  concrete  was  taken  as  450 
lb. ,  per  square  inch,  but  this  was  not  even  closely 
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of  the  two  and  the  pier  load  fall  within  the  prescribed 
outline  of  the  pier.  General  reinforcement  in  the 
arches  was  introduced  for  its  toughening  effect,  to 
prevent  localization  of  any  shrinkage,  temperature  or 
settlement  strains  in  unsightly  cracks. 

The  retaining  walls  and  arch  abutments  are  designed 
of  the  gravity,  reinforced-cantilever  or  reinforced- 
counterfort  type,  as  the  interest  of  economy  indicated 
for  the  several  heights.  It  was  thought  that  the 
curved  plan  of  some  of  the  walls  offered  opportunity 
for  economy  by  taking  advantage  of  the  fact  that  such 
a  w’all,  considered  as  a  whole,  has  a  greater  stability, 
proportionately,  than  has  any  unit  of  its  length.  This 
was  found  to  involve  an  analysis  far  more  scientific 
in  character  than  is  warranted  by  any  available  data 
on  earth  pressure  and  foundation  reactions.  The  curved 
walls,  therefore,  were  designed  on  the  same  basis  as 
the  straight  walls. 

The  live  load  for  which  the  bridge  was  designed 
was  assumed  to  be  a  fill  1  ft.  deeper  than  the  actual 
grade  line,  this  excess  providing  ample  allowance  for 
any  additional  load  reasonably  to  be  expected.  Un¬ 
balanced  live  load  was  given  full  consideration,  but 
was  found  to  make  very  little  difference  in  the  line 
of  pressures.  An  effort  was  made  to  approximate  the 
.stiffening  effect  of  the  groins  by  figuring  those  sections 
of  t!ie  main  arch  as  having  greater  moment  of  inertia 
than  that  obtained  by  the  formula  (6d)‘  12.  This 

proved  to  be  a  refinement  of  theory  without  practical  except  that  joints  between  the  work  of  tw 
I  e.sult,  and  it  was  abandoned  in  the  later  calculations.  were  to  be  coated  with  elaterite  to  a  depth  < 

Features  of  Design — Owing  to  the  fact  that  each  from  the  back  of  the  wall  as  precaution  against 
relieving  arch  springs  from  a  position  on  the  haunch  Exposed  surfaces  were  finished  with  cement  gi 


Associated  General  Contractors  Adopt 
Constructive  Program 

IMPROVEMENT  of  contractual  relations,  encourajje- 
ment  of  sound  business  practices,  and  coordination  of 
construction  interests,  are  the  broad  tasks  set  for  ac¬ 
complishment  by  the  Associated  General  Contractors 
of  America.  Action  will  be  taken  through  committees 
supplied  with  information  and  data  collected  by  the  sec¬ 
retary  and  a  force  of  clerical  assi.stants  and  special  in¬ 
vestigators  to  be  developed  as  the  need  arises. 

As  recently  completed  and  approved  by  the  directors 
of  the  association,  the  program  of  operations  is:  (1) 
To  promote  better  relations  between  owners  and  their 
architects  and  engineers  on  the  one  hand  and  contractors 
on  the  other  hand;  (2)  to  improve  and  maintain  stand¬ 
ards  in  the  conduct  of  work;  (3)  to  combat  unfair  prac¬ 
tices;  (4)  to  increase  construction  efficiency;  (5)  to 
support  contractors  and  contractors’  associations  in  ef¬ 
forts  to  rectify  conditions  of  an  unsatisfactory  char¬ 
acter;  (6)  to  encourage  those  methods  of  contracting 
for  work  w'hich  relieves  the  contractor  of  improper 
risks;  (7)  to  encourage  sound  business  methods  tend¬ 
ing  to  raise  the  standing  of  contractors  in  the  business 
world. 

Besides  the  committees  having  charge  of  the  routine 
affairs  of  the  association,  there  are  committees  on  con¬ 
tracts,  legislation,  labor,  publicity  and  education,  asso¬ 
ciated  organizations,  building  codes,  mutual  aid,  cost 
accounting,  ethics,  and  safety.  The  committees  named 
will  conduct  the  professional  work  of  the  association. 
General  directions  of  procedure  have  been  laid  down  for 
■i2''B(M:kflii  each  of  the  seven  subjects  of  the  program.  Particular 
effort  will  be  made  to  push  the  work  and  items  1  and  6 
\  of  the  program. 

\  Better  relations  between  owners  and  contractors  are 

\  to  be  established  as  follows,  as  the  program  states:  (1) 
By  teaching  owners  that  the  association  stands  for  high 
ideals  and  that  membership  guarantees  the  reputation 
of  the  contractor  for  skill,  honesty  and  responsibility.; 
(2)  by  securing  a  more  universal  adoption  of  the  cost 
plus  sliding  scale  fee  contract,  thereby  making  the  con¬ 
tractor  a  representative  or  agent  of  the  owner;  (3)  by 
persuading  contractors  that  the  interests  of  their  clients 
and  of  the  community  are  identical  with  their  own,  and 
that  a  satisfied  client  is  an  asset  of  immeasurable  value ; 
(4)  by  treating  employees  with  justice  and  liberality 
and  by  taking  an  interest  in  their  welfare.  Specific 
measures  recommended  are:  Reducing  lost  time  of 
men,  schooling  foremen,  encouraging  apprenticeship, 
and  reducing  jurisdictional  disputes. 

Contractual  relations  will  be  improved  by  urging  the 
adoption  of  the  cost  plus  sliding  scale  fee  contract 
where  practicable;  by  insisting  that  full  information 
be  given  when  lump-sum  bids  are  required;  by  compell¬ 
ing  elimination  of  the  usual  clauses  placing  on  the  con¬ 
tractor  all  unforeseen  risks  and  the  clauses  requiring 
the  contractor  to  deliver  a  finished  project  regardles.s 
of  what  the  architect  or  engineer  forgot  to  specify  or 
show,  and  by  studying  and  possibly  working  out  a  prac¬ 
tical  arrangement  for  quantity  surveys. 

Membership  and  income  have  reached  a  volume  which 
guarantees  the  means  for  beginning  the  committee 
work.  Headquarters  have  been  opened  at  111  W.  Wash¬ 
ington  St.,  Chicago,  with-  Secretary  G.  W.  Buchholz  in 
charge. 


\RCH  FORMS  AND  CONCRKTINO  PLANT  FOR  COURT 
AVENUE  SUBWAY 

machined  with  a  surfacing  tool  after  removal  of  forms. 

Footings  are  seated  in  the  firm  gravel  soil  and  on 
hard  shale  at  some  places.  No  foundation  piles  were 
used.  Slabs  extending  under  the  sidewalk  to  the  abut¬ 
ment  footings  form  braces  between  footings  of  piers  and 
abutments.  All  footings  are  designed  for  a  pressure 
not  over  2i  tons  per  square  foot  on  the  soil. 

The  architectural  design  was  made  originally  by 
the  late  E.  L.  Masqueray,  the  French  architect  who 

V  iCu.  Yet.  Coarse 


Manhole  dosetf 
.ruth  /2'’Concrefe 
Arch  e^ter  forms 
remo\Mcl 


Stone  erteach 
.Drain 


t^OPEN 


Veterealk 


HALF  CROSS-SECTION  AT  PIER  SHOWS  RE¬ 
LIEVING*  ARCH  CONSTRUCTION 


had  been  chief  of  design  of  the  Louisiana  Purchase 
Exhibition  in  St.  Louis  in  1904.  After  Mr.  Masqueray’s 
death  the  firm  of  Slifer,  Lundie  &  Abrahamson, 
architects,  St.  Paul,  Minn.,  succeeded  to  his  practice, 
being  organized  by  men  who  had  been  closely  asso¬ 
ciated  with  him.  P.  E.  Stevens,  St.  Paul,  was  the 
consulting  engineer.  The  Koss  Construction  Co.,  Des 
Moines,  Iowa,  was  the  contractor.  This  bridge  was 
completed  in  1917  at  a  cost  of  about  $68,000. 


Columbus  Channel  Improvements  Make  Progress 
Excavation  for  widening  the  Scioto  River  channel 
for  flood  protection  at  Columbus,  Ohio,  is  about  20% 
completed.  Work  was  retarded  by  war  restrictions,  but 
reasonably  good  progress  has  been  made,  and  most  oper¬ 
ations  will  speed  up  as  the  season  advances.  About 
90%  of  the  required  land  has  been  purchased,  and  some 
150  of  the  200  buildings  in  the  way  of  the  widening 
operations  have  been  wrecked.  Concreting  has  pro¬ 
ceeded  steadily  during  the  winter,  as  has  excavation  for 
retaining  walls  and  bridge  foundations.  R.  H.  Simp¬ 
son  is  the  engineer  in  charge  of  channel  improvements. 
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Maintenance  Data  on  Twenty-Eight 
Sections  of  Test  Road 

Accurate  Records  Kept  by  Philadelphia  City  Show 
Relative  Cost  for  Various  Types — 

Traffic  Census  of  Road 

N  1913  the  City  of  Philadelphia  laid  a  teat  road 
from  Bybcrry  to  Benaalem,  using  five  general  types 
of  construction  in  28  sections,  which  varied  in  the 
details  of  construction  and  materials.  The  types  were 
tho.se  ordinarily  used  for  suburban  highways.  During 
the  six  years  that  have  elap.sed,  considerable  amounts 
of  money  have  been  expended  in  repair.  It  is  now 
possible  to  get  a  preliminary  idea  as  to  the  value  of  the 
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minous  material  were  u.sed  in  the  same  section  tic 
maintenance  cost  for  each  is  not  contained  in  the  above- 
mentioned  report.  Many  of  the  sections  have  recent  ' 
Iteen  repaired,  and  are  reported  in  good  condition. 

The  original  road  was  of  water-bound  macadam,  aiid 
in  reconstructing  it  the  old  surfacing  was  preserved 
far  as  possible.  Most  of  the  bituminous  sections  were 
simply  .surfacings  for  this  old  macadam,  which  \va> 
shaped  up  sufficiently  to  make  an  even  foundation.  In 
the  case  of  concrete,  brick  and  Bicomac,  which  had 
concrete  bases,  more  disturbance  of  the  water-bound 
surface  was  necessary. 

Five  different  general  types  of  construction  were 
used:  Mixed  bituminous;  concrete,  generally  with  a 
bituminous  mat;  vitrified  brick;  bituminous  macadam; 


TVMI.K  1  COST.  MAI.NTKNANfK  AM)  CONDITION  OK  SIX'TIONS  OK  HYBKUKY  AND  BENSALEM  TEST  HOAD,  I’llII.ADELI’HIA.  I'KNN 


•  —  —  '  .SiirfHcitiK - .  - -  Maintrnanre - — 

Average 

Date  C()«t  Coetper 


<  '<m- 

Tvp<*  of 

Tlufknonn 

prr 

Total 

Total 

Total 

Sq.Yd. 

Soot  ion  struotid 

Foundation 

Typo 

Inrhrs 

Sq.Yd. 

Sq.Yd. 

Sq.Yd. 

Cost 

per  Yr. 

1 

7  12 

Old  niaoadani 

.Amiraitr 

2 

$0  7573 

6578 

6059 

$6858  05 

0  1738 

2 

11/12 

Old  maoadain 

*.Mixr<l  liitiiininoua 

2 

1  6118 

1778 

63 

58  II 

0  0055 

) 

11/12 

5-in  ronrrrtr 

Bit  rarprt 

1  14  2 

533  3 

1315  6 

838  83 

0  2621 

4 

12/12 

4-ln.  oonrrote 

Vitrifinl  lirirk 

5 

2  6531 

444 

16  0 

29  16 

0  0109 

i 

6  13 

5-in.  rrment 

Bit.  rarpet  Av.  0.9834 

1244 

2899. 1 

2415  39 

0  3236 

6 

1212 

Old  niaradam 

Killwrtinr 

2 

1  2581 

2222 

102 

168  30 

0  0126 

7 

12/12 

Old  niaradam 

Mixni  bituminous 

2 

1  4291 

2222 

9 

7  92 

0  00059 

6 

12  12 

^In.  ranen’to 

Vitrifirii  brirk 

5 

2  6032 

533 

0  0 

0  0 

0  0 

9 

8  13 

5-in  rooncrrtr 

Bit.  rarprt 

Av.  1  2101 

2933 

2101 

1771  07 

0  1006 

10 

7/13 

4-ln.  oonori’tr 

Brirk 

5 

2  5532 

533 

0 

0  0 

0  0 

II 

8/13 

Old  mai-ailam 

Mixed  bituniinoua 

2 

1  2836 

1067 

188 

115  10 

0  0179 

12 

811 

Old  maradam 

Mixni  bituniinoua 

2 

1  6083 

1067 

256 

160  49 

0  0251 

1) 

8  13 

4-in.  ronrit'te 

Vlt.  brirk 

5 

2  8443 

622 

0 

0  0 

0  0 

14 

8  13 

5-in.  ronrretr 

Bit.  rarprt 

1  2505 

978 

2093  1 

1744  92 

0  2973 

IV 

8/13 

4-in.  ronorrt* 

Vit.  brirk 

5 

2  6401 

533 

89 

68  70 

0  0215 

16 

9  13 

Old  maradam 

Bit.  penetration 

3 

0  8866 

1067 

1491 

214  81 

0  0335 

17 

"  13 

Did  iiiftriMiam 

Bit.  iirnrtration 

3 

1  0599 

640 

1219 

334  59 

0  1307 

16 

9  13 

4-in.  ronrrrtr 

Brirk 

5 

2  8670 

427 

0 

0  0 

0  0 

19 

9/13 

Old  macadam 

Tarvia  prnrtration* 

3 

1  0577 

1067 

1623  75 

277  20 

0  0433 

20 

9/13 

Old  maradam 

Trzaro  asphalt  pen- 

etration 

3 

1  0154 

1067 

2683  93 

778  70 

0  1216 

21 

9/13 

Old  maradam 

Bit.  prnrtration 

3 

1  0780 

1067 

1892  84 

509  58 

0  0796 

22 

9  13 

Old  maradam 

.Asphalt  prnrtration 

3 

1  2150 

1067 

1269 

152  71 

0  0238 

2) 

9/13 

Old  maradam 

.Asphalt  prnrtration 

3 

1  1511 

1067 

1789  43 

161  81 

0  0252 

24 

9  13 

Old  maradam 

.Asphalt  prnrtration 

3 

1  2997 

1067 

1355  4 

94  16 

0  0147 

2V 

5/13 

4-in.  ronrrrtr 

Biromac 

3 

1  8671 

978 

461  0 

177  72 

0  0303 

26 

5/13 

4-in,  ron<’r*‘to 

Brii-k 

5 

2  8834 

1004 

0  0 

0  0 

0  0 

*  Topeka  tpeeiSratii  n» 


Remarks 
Got^  eondition 
Dising  enntour 
Good  condition 

San  eushion  and  eenieut  grout .  I  di 
Good  eondition 

Cracked  and  slightly  wa\’y 
Cracked  and  slightly  wavy 
Good  eondition 
Fair  condition 
Fair  condtion 

Good  eondition 
Disintegration  indicated 
Good  condition 
Good  eondition 
Cracked;  good  condition 

Good  condition 
Fair  condition 
Good  condition 
Good  eondition 

Fair  eondition 

Wavy  and  a  few  wearouts 
Wavy  and  a  few  wearouts 
Slightly  wavy 

Fair  eondition:  slightly  wavy 
Signs  of  disintegration 
Good  condition 


various  types.  To  make  the  data  available  to  the  pub¬ 
lic,*  the  city  authorities  have  prepared  a  detailed  report 
each  year  of  the  condition  of  the  road  and  the  traffic 
on  it.  The  tabulations  given  herein  were  compiled  from 
a  forthcoming  report. 

The  selection  of  materials,  mixing  and  application 
to  the  road  were  completely  de.scribed  in  Engineering 
Record  of  Dec.  fi,  1913,  p.  628.  The  data  were  kept  in 
great  detail,  so  that  at  any  time  it  could  be  known 
just  what  the  conditions  were.  Subsequent  records 
of  repairs  have  also  been  kept  in  detail  as  regards 
the  various  sections,  but  where  several  kinds  of  bitu- 


penetration;  and  Bicomac  laid  upon  a  concrete  base. 
A  number  of  different  stretches  of  each  of  these  types 
were  laid,  with  the  exception  of  the  Bicomac,  and 
various  mixtures  with  both  tar  and  asphaltic  cement 
were  used  in  the  mats  and  surfacings. 

In  considering  the  mixed  bituminous  type,  all  sec¬ 
tions  in  which  the  aggregate  and  bituminous  cement 
were  machine  mixed  are  considered  under  one  head. 
In  nearly  all  cases,  trap  rock  was  used  for  the  aggre¬ 
gate.  The  sections  1,  2,  6,  7,  11,  and  12  are  described 
as  in  fair  to  good  condition,  slightly  wav^y.  with  longi¬ 
tudinal  and  transverse  cracks  in  some  of  them.  Table  I 


TABUi  n.  TRAFFIC  CENSl’S.  TAKEN  BETWEEN  HOI  RS  OF  5  A.M.  AND  9  F  M. 

Sl’MMER 


Character  of  Trallir 

^ _ 

—  Friday 

— 

1914 

1915 

1916 

1917 

1918 

1  Hornr  without  vrliirlr  . . 

9 

0 

0 

0 

2 

2.  11  >rar  vrhu'lr,  light  . 

32 

13 

20 

7 

41 

3  Hnrar  vrhirir.  bravv  . 

15 

30 

23 

5 

6 

4  TSfc«>-hon8r  vrhirir,  liitht  . 

3 

0 

0 

0 

15 

5.  Two-hor»r  vrhirir,  liraxTi'  . 

22 

50 

37 

18 

8 

6  Threr-lmrar  vrhirir  . 

0 

0 

0 

0 

1 

7  MotorrwlrH  ttnd  hirvrh'n . 

.  39 

22 

40 

47 

136 

8  Tw<v|>aMirusrr  motor  mm  . 

.  36 

125 

133 

102 

154 

9.  Touring  motor  rare  . 

.  134 

238 

353 

453 

903 

10.  Eight  freight  motor  trurka  . 

.  2 

8 

10 

27 

106 

1 1 .  Mmiiiim  freight  motor  trurka  . 

.  12 

10 

24 

16 

143 

12  Hra\'>’  fr«'i|cht  motor  trurka . 

.  3 

14 

24 

48 

152 

13.  Misrrllanroua  heavy  traffir  . 

0 

0 

0 

0 

0 

Total — Summer  . 

.  307 

510 

664 

723 

1667 

Total — Autumn  ...  . 

.  225 

461 

827 

1667 

Total  —Winter .  . 

.  333 

563 

499 

367 

Total — Spring .  . 

279 

665 

502 

1243 

- - Saturday  '  — -  - Sunday  -  —  — -  Monday  — 

1914  I9IS  1916  1917  1916  1914  I9IS  1916  1917  1918  1914  I9IS  1916  I9I7  l<)IK 


2 

0 

0 

0 

2 

1 

0 

0 

0 

1 

4 

0 

0 

0 

\s 

51 

27 

15 

15 

30 

56 

73 

15 

7 

41 

33 

29 

17 

7 

2S 

5 

37 

12 

9 

8 

0 

6 

2 

2 

2 

5 

8 

20 

12 

2 

5 

0 

3 

0 

6 

1 

0 

0 

0 

10 

6 

0 

0 

0 

2 

9 

37 

27 

18 

7 

0 

12 

0 

0 

1 

15 

7 

34 

15 

1 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

217 

41 

149 

85 

209 

155 

338 

474 

449 

408 

31 

81 

64 

52 

175 

51 

192 

198 

123 

181 

81 

417 

211 

192 

248 

24 

87 

13 

82 

I<)7 

371 

403 

698 

580 

1567 

480 

883 

989 

1774 

2766 

103 

355 

304 

509 

QtO 

II 

14 

47 

87 

0 

2 

9 

24 

63 

1 

8 

21 

53 

6 

14 

14 

26 

113 

4 

21 

10 

7 

200 

4 

7 

21 

14 

04 

7 

19 

19 

36 

162 

1 

4 

3 

19 

160 

9 

11 

26 

48 

2C7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

725 

781 

1151 

939 

2372 

779 

1756 

1713 

2474 

3900 

235 

593 

520 

792 

1721 

425 

579 

1047 

2217 

718 

840 

2006 

272 

347 

759 

1122 

370 

493 

1263 

SM 

109 

1746 

657 

6i9 

142 

395 

431 

53 

181 

880 

826 

2166 

80 

1649 

1479 

46w 

233 

692 

400 

1541 
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^rivfs  information  as  to  the  general  construction  and 
maintenance  costs  of  the  various  sections.  The  highest 
cost  of  maintenance  was  on  Sec.  1,  which  was  about 
iTc.  per  square  yard  per  year,  while  the  lowest  was  Sec. 

which  was  about  5  mills.  The  average  cost  per  square 
yard  per  year  was  about  4c.  If  Sec.  1,  which  is  ab- 
iiornially  high  as  compared  with  the  others,  be  omitted, 
the  cost  per  square  yard  per  year  averages  about  Ic. 

Concrete  with  Various  Carpets 

Concrete  was  used  for  paving  four  sections,  3,  5,  9 
and  14.  Of  these,  sections  3,  5  and  14 — the  last  named 
of  which  was  of  the  Hasson  type — received  origina'ly 
bituminous  mats.  These  mats  failed  badly,  and  were 
replaced  in  each  case  in  1916,  by  the  use  of  various 
methods.  In  1918  all  sections  were  resurfaced  with 
1-in.  binder  and  li  in.  of  top,  forming  a  sheet-asphalt 
surface.  In  figuring  the  yearly  maintenance  the  re- 
surfacings  were  included.  Sec.  9  was  constructed  with 
hituminou.s  mats  of  various  kinds,  one  division  being 
left  plain  concrete.  This  section  had  worn  so  badly 
that  860  yd.  had  to  be  replaced  in  1914,  after  which 
a  bituminous  mat  was  again  applied.  The  section  is 
reported  in  good  condition.  The  lowest  maintenance 
cost  of  the  concrete  sections  per  square  yard  was  10c., 
while  the  highest  was  32c.  The  average  maintenance 
cost  per  square  yard  per  year  was  26c.  The  proportions 
used  for  this  work  were  1:3:6,  with  the  exception  of 
the  Hasson  type,  which  was  grouted  with  1 :  2  grout. 
It  would  seem  that  where  very  thin  mats  are  used 
it  is  almost  impossible  to  make  them  adhere  to  the 
concrete  surface. 

Vitrified  Brick 

Vitrified  brick  was  used  on  seven  sections,  4,  8,  10, 
13,  15,  18  and  26.  A  4-in.  concrete  base  was  used 
with  sand-cushion  and  grouted-brick  top.  Very  little 
maintenance  was  given  to  these  sections  during  the  six 
years.  Only  two  sections  received  any  repairs  at  all — 
No.  4,  with  Ic.,  and  No.  16,  with  2c.  per  square  yard 
per  year.  There  were  longitudinal  and  transverse 
cracks  in  many  of  the  sections,  and  the  repairs  consisted 
of  filling  these  with  Tarvia  and  torpedo  gravel. 

Bituminous  Macadam,  Penetration 

Bituminous  penetration  3  in.  thick  was  used  upon 
eight  sections,  16,  17,  19,  20,  21,  22,  23  and  24.  Many 
kinds  of  bituminous  cement  were  used,  and  the  repairs 
consisted  of  some  patching  of  holes  and  a  seal  coat  ap¬ 
plied  in  1916.  The  condition  is  described  as  generally 
good,  some  sections  being  slightly  wavy,  while  others 
have  longitudinal  and  transverse  cracks.  In  some  cases 
the  edges  are  ravelling.  The  lowest  maintenance  was 
for  Sec.  24  at  1.6c.,  and  the  highest  on  Sec.  17  at  13c. 
per  square  yard  per  year.  The  average  for  the  entire 
eight  sections  was  6.9c.  per  square  yard  per  year. 

Sec.  26,  known  as  a  Bicomac  pavement,  was  laid 
upon  a  4-in.  concrete  base  and  was  applied  by  a  cold- 
mix  method,  using  emulsified  asphalt.  The  stone  was 
thoroughly  coated  with  the  asphaltic  emulsion,  the  sand 
and  cement  were  mixed  and  added  to  the  coated  stone, 
and  the  whole  was  thoroughly  saturated  again  with 
the  solution.  The  surface  is  reported  to  be  wavy  and 
shows  signs  of  disintegrating.  The  average  cost  of 
•  maintenance  per  square  yard  per  year  was  about  3c. 

Table  II  shows  a  traffic  census,  taken  between  the 
hours  of  6  p.m.  and  9  p.m.,  in  the  summer,  autumn, 
winter  and  spring,  and  on  Friday,  Saturday,  Sunday 


and  Monday,  for  the  years.  1914,  1915,  1916,  1917  and 
1918.  Large  increasss  in  the  numlwr  of  light  and 
heavy  motor  trucks  will  be  noted.  The  traffic  was  the 
same  over  all  the  sections. 

Professional  Consciousness  Must  Be 
Developed  Through  Service 

PRIMARILY,  an  engineer  is  “a  man  whose  life  is 
devoted  to  promoting  and  planning  things  that  actu¬ 
ally  happen,”  according  to  S.  M.  Swaab,  who  recently 
addressed  the  Philadelphia  Association  of  Members  of 
the  American  Society  of  Civil  Engineers.  The  engi¬ 
neer  is  “slowly  but  surely  assuming  his  rightful  posi¬ 
tion  in  the  world,”  he  continued,  and  stated  that  the 
relation  which  professional  engineers  bear  to  modern 
business  and  the  rate  of  their  compensation  will  de¬ 
pend  upon  the  degree  to  w'hich  they  individually  de¬ 
velop  a  professional  consciousness  through  service  and 
succeed  in  securing  their  share  of  the  proceeds  of  their 
work.  The  following  short  abstracts  are  taken  from  his 
development  of  this  idea. 

In  his  financial  relations  to  the  public,  the  engineer 
should  be  over-scrupulous,  so  that  it  shall  never  be  said 
of  him  that  he,  like  so  many  others  engaged  in  business 
and  in  professional  pursuits,  has  developed  a  sordid 
money-sense;  but  he  should  undoubtedly  have  a  well 
balanced  commercial  vision  of  the  fitness  of  things  and 
the  relation  of  the  technical  effort  employed  to  the  re¬ 
sults  and  benefits  accruing  therefrom.  There  is  no  ques¬ 
tion  of  the  fact  that  as  engineers  are  usually  recruited 
from  the  ranks  of  those  who  are  required  to  maintain 
themselves  by  their  individual  efforts  they  should  see  to 
it  that  early  in  life  they  get  on  the  right  track.  Ninety 
per  cent.,  or  probably  more,  of  all  engineers  are  em¬ 
ployees  rather  than  employers,  and  for  the  reason  that 
the  engineer  usually  is  entrusted  with  the  conduct  of 
work  which  primarily  is,  or  at  least  is  intended  to  be, 
revenue  producing,  he,  like  any  other  laborer,  to  use 
an  oft-quoted  expression,  is  worthy  of  his  hire. 

In  case  the  profit  incident  to  his  w’ork  is  shared  by 
others,  which  is  usual  in  engineering  works,  he  should 
certainly  know  sufficient  of  the  gentle  art  of  securing 
for  himself  a  liberal  share  of  the  proceeds  of  his  work 
• — not  to  let  the  other  fellow  get  all  of  it — and  he  should 
recognize  that  it  is  worse  than  foolish  to  use  his  God- 
given  vision,  his  brains  and  his  professional  attain¬ 
ments  solely  for  the  aggrandizement  of  others  and  en¬ 
tirely  for  their  financial  benefit. 

He  should,  therefore,  use  every  honorable  means  to 
secure  for  himself  an  adequate  share  of  the  results  of 
his  ingenuity,  not  alone  for  the  actual  effort  involved, 
but  also  sufficient  to  compensate  him  for  his  “knowing 
how.”  Working  for  a  weekly  or  monthly,  or,  in  fact, 
any  fixed  stipend  should  be  discouraged,  as  is  the  prac¬ 
tice  of  that  master  of  organization,  Charles  M.  Schwab, 
whose  method  is  to  allow  every  man  to  participate  in  the 
profits  derived  from  any  piece  of  work  in  which  he 
may  be  directly  interested. 

Evidently,  the  relations  of  the  engineer  and  the  public 
are  reciprocal,  and  unquestionably,  and  above  all  and 
all  of  the  time,  our  first  duty  is  service;  service  with¬ 
out  stint,  service  to  the  utmost,  and  this  means  the 
best  that  is  in  us.  Second,  the  public  owes  us  ade¬ 
quate  recognition  and  remuneration  commensurate  with 
our  efforts.  But  first,  foremost  and  above  all  else,  the 
first  duty  of  the  engineer  is  service. 


_  ^  •  T  v  1  Cl  charged  into  the  Hudson  River  at  the  edge  of  t!u> 

xfirt  of  Wow  York  Sowagc  high-water  shore  line.  The  accumulation  of  sKuiv'e 

First  Plant  to  Treat  Sewage  from  Manhattan  the  shore  caused  a  nuisance  to  sight  and  sn.Jll. 

Borough-^Eductors  Clean  Grit  Chambers —  The  dry-weather  flow  is  diverted  from  the  Dyckmar 

Two  14*Foot  Riensch-Wurl  Screens  St.  sewer  at  a  point  about  1100  ft.  above  the  outlet 

By  Charles  E.  Gregory  and  carried  through  a  sewer  of  flatter  grade  deliver:ni'' 

Knitineer  of  DratnaKe  and  st'waije  Disposal,  BorouKh  of  the  sewage  at  an  elevation  sufflciently  above  high  tide 
.Manhattan.  Now  York  City  through  the  treatment  plant  and  a  suh- 

AGRIT  chamber  and  a  pair  of  fine  screens  of  the  merged  outlet  and  discharge  it  by  gravity  on  the  river 
revolving-disk  type,  recently  put  in  operation  at  bottom  about  100  ft.  from  the  screen  house  in  nu  re 
the  foot  of  Dyckman  St.,  is  the  first  sewage-treatment  than  40  ft.  of  water.  The  bottom  of  the  river  at  this 
plant  to  be  built  in  the  Borough  of  Manhattan,  New  point  is  rock  and  is  swept  by  strong  ttdal  currents. 
York  City.  It  is  the  first  step  in  a  comprehensive  plan  Outside  the  screen  house  provision  is  made  for  guid- 
to  control  pollution  of  the  waters  of  New  York  harbor,  ing  the  flow  from  the  diverting  sewer  either  into  a 
based  on  studies  begun  in  1903.  The  large  volume  of  bypass  or  into'  the  grit  chamber  from  which  it  passes 
harbor  waters,  with  tidal  currents  and  upland  fresh-  to  the  screens.  No  regulator  is  employed  at  the  upper 
water  flow,  affords  favorable  conditions  for  disposing  end  of  the  diversion  sewer,  as  any  excess  quantity 
by  dilution  of  the  600,000,000  gal.  of  sewage  a  day  reaching  the  screens  will  flow  over  adjustable  stop 
produced  by  New  York  City,  but  because  of  the  rapidly  planks  into  the  bypass  or  back  into  the  storm  sewer 
increasing  ratio  of  sewage  to  diluting  water  serious  as  soon  as  a  maximum  depth  is  reached  on  the  screens, 
nuisance  exists  in  various  parts  of  the  harbor.  In  this  way  reliable  regulation  is  secured  automatically, 

The  Dyckman  St.  sewer,  like  others  in  New  York  without  making  use  of  a  device  with  moving  parts,  or 
City,  is  a  combined  sewer.  It  serves  an  area  of  345  lo.ss  of  head. 

acres  in  the  upper  part  of  the  island,  of  which  area  The  grit  chamber  is  of  the  two-story  type,  and  is 
about  17^4  has  been  built  up  with  apartment  houses,  equipped  with  Otterson  eductors  for  cleaning.  It  has 
The  present  maximum  dry-weather  flow  is  about  3.5  not  been  in  operation  long  enough  to  furnish  any 
•sec.-ft.  As  originally  built,  the  sewer,  of  the  brick-  reliable  data,  except  to  demonstrate  the  practicability 


UUtCi 
i  %ATe 


•/MFLUINT 


HOSE 

CONUi 


C0AL,^9T0RA§E. 


Tijrnfmbft  Whttt 


section 

THE  C.Rir  OH.\MBER  IS  KITTED  WITH  EDUCTORS 


t 


STORAGE  \  ' 
^ VAULT  ' 


WANCH 


*VlNFLUEN£^ 


SECTION  THROUGH  SCREEN  HOUSE  OF  NEW  YORK  SEWAGE-TREATMENT  PLANT 


from  the  revolving  platform  by  an  electric  hoist  were  flowing  through  about  25%  of  the  available  area 
which  operates  along  a  10-in.  I-beam  upon  which  the  of  one  screen,  varied  between  1  and  2  in.  When  a 
cans  may  be  transported  to  either  the  shore  or  less  area  was  used  there  was  a  decided  increase  in  loss 
water  side  of  the  building  for  loading  either  into  of  head  as  well  as  a  decrease  in  the  quantity  of  screen- 
boats  or  trucks  for  removal  to  a  suitable  dump,  reduc-  ings  removed. 

tion  plant  or  incinerator.  At  present,  and  until  other  The  sewage  at  this  outlet  is  considerably  weaker  than 
plants  have  been  developed,  .screenings  are  taken  to  typical  Manhattan  sewage.  Samples  taken  at  various 
the  nearest  street-cleaning  dump  and  disposed  of  with  times  show  that  it  averages  about  150  p.p.m.  suspended 
road  basin  detritus  and  garbage. 

Each  screen  is  operated  by  a  2A-hp.  motor.  The 
.screen  di.sk  plates  are  manganese  bronze.  The  con¬ 
tractor  was  required  to  demonstrate  the  screen  with 
apertures  of  various  widths,  the  smallest  being  in. 
wide  and  2  in.  long.  Piping  for  spraying  the  screens 
with  hot  water  or  other  cleansing  or  antiseptic  solutions 
is  provided.  The  floors  and  walls  of  the  building  are 
finished  smooth  with  rounded  corners,  so  they  can  be 
washed  down  with  streams  from  hoze  nozzles.  This 
especially  applies  to  those  parts  liable  to  collect  sedi¬ 
ment  or  spatter  from  the  screenings.  The  influent  and 
effluent  channels  are  provided  with  sluice  gates  for  con¬ 
trolling  the  flow.  One  corner  of  the  building  is  parti¬ 
tioned  off  into  a  small  office  and  wash-room.  The 
windows  are  all  about  10  ft.  above  ground  and  are 
.screened  to  exclude  flies.  Additional  light  is  provided 
through  skylights  in  the  roof. 

The  contractor  was  required  to  operate  the  plant 
30  days  to  demonstrate  its  mechanical  perfection  and 
determine  which  size  of  opening  was  best  fitted  to  the 
local  conditions.  The  smallest  opening  tried  was  A  in. 
wide  and  2  in.  long,  and  collected  60  %  more  screen¬ 
ings  than  the  A  -in.  opening.  The  larger  openings 
were  not  tried,  for  obvious  reasons.  The  loss  of  head 
on  the  A -in.  opening,  when  2,000,000  gal.  of  sewage 


DTCKMAN  STREET  SEWAGE  SCREENING  HOUSE 

solids.  The  screen  plates  with  smaller  openings  removed 
from  21  to  28  cu.ft.  of  drained  screenings  in  eight 
hours.  The  estimated  flow  for  the  corresponding  period 
varied  from  520,000  to  1,000,000  gal.  While  no  records 
other  than  of  the  quantity  of  screenings  removed  were 
kept  to  determine  accurately  the  percentage  of  purifica¬ 
tion,  a  comparison  of  the  screenings  removed  with  the 
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uHual  total  Ruspended  solids  in  the  sewage  shows  a  re¬ 
moval  of  from  16  to  40%  and  an  average  of  32%, 
which  indicates  that  the  expected  20%  average  removal 
of  suspended  solids  will  be  more  than  accomplished. 
Often  the  forenoon  rate  of  removal  was  double  that  of 
the  afternoon. 

A  final  decision  as  to  the  efficiency  of  the  screen  will 
depend  upon  results  obtained  during  a  considerable 
period  of  operation,  and  it  would  not  be  without  pre¬ 
cedent  if  some  materially  different  and  more  reliable 
results  were  obtained  through  such  an  operation. 

On  account  of  war  conditions,  the  contract  price  for 
the  plant  was  materially  more  than  was  anticipated. 
The  total  cost,  including  grit  chambers  and  building 
with  deep  foundations  below  tidewater,  was  $77,000. 

Maintain  Earth  Roads  by  Patrol 
Contracts  in  Kansas 

state  Highway  Department  Has  General  Supervis¬ 
ion  but  Lacks  Power  of  Initiation — Machinery 
Counteracts  Labor  Shortage 

Highway  maintenance  by  the  patrol  contract  sys¬ 
tem  has  been  used  heretofore  in  Kansas  with  what 
have  been  considered  very  satisfactory  results,  but  last 
year,  on  account  of  the  labor  shortage  due  to  the  war, 
it  is  said  to  have  failed  in  many  places,  the  farmers  re¬ 
fusing  to  leave  their  own  work  to  drag  the  roads.  The 
county  engineers,  who  work  under  the  supervision  of  the 
State  Highway  Commission,  have  been  forced  to  adopt 
various  forms  of  labor-saving  machinery  and  take  over 
the  maintenance  of  long  stretches  of  road  with  their 
own  gangs.  While  the  state  department  has  general 
control  of  the  work,  it  has  little  power  of  initiation,  and 
therefore  has  to  wait  for  action  of  the  people,  instead 
of  doing  constructive  planning. 

Maintenance  in  Kansas  consists  mainly  in  the  drag¬ 
ging  and  light  grading  of  earth  and  gravel  roads,  since 
hard-surface  construction  exists  on  but  a  very  small 
part  of  the  highway  system.  Special  attention,  there¬ 
fore,  has  been  given  by  the  State  Highway  Commission 
to  the  organization  and  methods  of  execution  for  this 
class  of  road  work.  While  maintenance  is  under  the 
charge  of  the  county  and  township  authorities,  it  is 
subject  to  supervision  of  the  commission,  whose  ap¬ 
proval  of  plans  is  required,  and  which  has  indirect  con¬ 
trol  of  the  county  and  township  funds. 

For  maintenance  of  earth  roads  the  commission  has 
arranged  a  road-dragging  and  patrol  system.  The 
county  commissioners  and  the  township  highway  com¬ 
missioners  award  contracts  to  local  drag  men  or  patrol¬ 
men,  covering  specific  sections  of  county  or  township 
roads,  these  sections,  varying  in  length  from  three  to 
seven  miles.  As  far  as  possible,  the  contracts  are  drawn 
for  one  year.  Besides  dragging  the  road  after  each  rain, 
the  patrolman  is  instructed  to  take  care  of  other  main¬ 
tenance  matters,  including  minor  repairs  on  bridges 
and  culverts.  The  larger  repair  and  construction  jobs 
are  handled  by  the  county  engineer  or  the  township  road 
overseer. 

Printed  instructions  for  the  drag  men  and  patrolmen 
ire  not  issued  by  the  highway  commission,  as  conditions 
vary  so  widely  in  different  parts  of  the  state.  County 
engineers  give  their  own  instructions,  which  usually 


provide  that  the  roads  shall  be  dragged  after  every  ram 
that  is  heavy  enough  to  allow  the  earth  to  pack  after 
dragging.  The  patrolman  is  furnished  usually  with 
steel  drag,  a  slip  scraper  and  a  shovel.  Any  other  tools 
he  may  find  necessary  he  must  furnish  for  himself. 

Standard  forms  of  contract  are  employed  by  which 
the  drag  contractor  agrees  to  “drag  and  care  for”  a 
specific  section  of  road  for  a  specific  period  of  time; 
also  to  provide  a  substitute  when  necessary.  He  agree.s 
to  do  the  dragging  at  such  time  and  manner  as  required 
by  the  county  engineer  (or  the  township  overseer)  and 
to  report  this  work  promptly  on  cards  furnished  for  the 
purpose.  He  must  also  keep  informed  of  the  condition 
of  the  road  and  report  promptly  any  damage  to  culverts, 
bridges  or  grade. 

The  payment  varies  in  different  parts  of  the  state  but 
averages  from  50  to  75c.  per  mile  for  a  single  round 
trip,  |1  to  $1.25  for  a  double  round  trip  and  $1.50  to 
$2  for  a  triple  round  trip.  For  repairing  culverts  or 
bridges  and  for  any  other  service  ordered  the  pay  per 
hour  is  about  35c.  for  each  man  and  60c.  for  man  and 
team.  The  postcard  for  daily  report  shows  the  date  and 
section,  the  number  and  location  of  miles  dragged  once 
or  twice,  and  the  hours  and  location  of  extra  work  for 
men  and  men  with  teams.  The  claim  or  voucher  made 
out  each  month  is  a  sheet  showing  this  daily  informa¬ 
tion  and  is  sworn  to  by  the  contractor. 

Machinery  Meets  Labor  Shortage 

Labor  supply  is  now  the  greatest  problem  encountered 
but  the  local  patrol  system  is  reported  to  have  worked 
satisfactorily  until  last  year,  when  several  counties 
found  it  almost  impossible  to  get  patrol  work  done,  as 
help  was  so  scarce  that  farmers  did  not  care  to  neglect 
their  own  work  to  handle  patrol  contracts.  The  engi¬ 
neers  in  some  of  these  counties  arranged  for  dragging 
long  sections  of  road  by  motor  trucks  or  light  tractors, 
thus  avoiding  the  use  of  teams.  In  some  instances, 
where  the  soil  is  of  such  a  character  that  to  drag  in 
this  manner  would  prevent  covering  the  road  at  the 
proper  time  after  the  rain,  it  has  been  found  advisable 
to  use  a  road  planer  or  a  light  grader  drawn  by  a  tractor 
or  truck,  which  will  smooth  up  the  road.  If  a  little 
moisture  is  present  the  earth  will  usually  compact  into 
a  good  surface  for  traffic. 

Many  counties  and  townships  found  it  impossible  to 
obtain  sufficient  teams  for  grading  their  earth  roads 
and  purchased  tractors  and  heavy  motor  trucks  for  the 
work.  They  found  this  plan  much  more  satisfactory. 
One  county  engineer,  having  1000  miles  of  road  of 
which  126  are  county  highways,  plans  to  keep  a  two- 
man  gang  on  the  earth  roads  continually  with  a  tractor, 
grade  and  bunkhouse  on  a  motor  truck. 

Where  heavy  motor-truck  traffic  is  carried  on  gravel 
and  earth  roads,  dragging  is  usually  insufficient  to 
maintain  a  good  condition,  and  light  graders  are  some¬ 
times  used.  Under  ordinary  traffic  conditions,  however, 
dragging  is  the  only  type  of  maintenance  that  has  been 
found  satisfactory  for  such  roads.  Until  such  time  as 
hard  surfacing  can  be  applied  to  the  main  traveled 
highways,  dragging  must  be  relied  upon  to  maintain 
the  roads.  Oil  has  been  employed  on  some  roads  hav¬ 
ing  heavy  motor-truck  traflk  near  cities,  but  the  engi 
neers  state  chat  this  has  not  proved  satisfactory. 


Kansas  State  Highway  Commission  is  composed 
e  members,  of  whom  the  Governor,  Arthur  Cap- 
chairman.  M.  W.  Watson  is  acting  state  high- 
gineer,  during  the  absence  of  W.  S.  Gearhart  on 
y  service.  F.  W.  Epps  is  bridge  engineer. 


The  casing  around  the  stone  is  not  shown,  nor  the 
feed  hopper  and  its  shaking  valve  or  feeder.  The 
latter  is  a  grooved  plank  hung  on  leather  straps  and 
jarred  by  a  multiple  cone  on  a  short  vertical  exten¬ 
sion  of  the  shaft.  Of  course  this  mill  does  not  bolt  the 
flour,  but  grinds  as  fine  as  desired.  A  bolting  device 
could  easily  be  added. 

The  waterwheel  is  a  most  ingenious  adaptation  of 
the  turbine  principle  all  worked  out  in  wood  (oak) 
with  the  single  exception  of  the  wheel  and  guide  vanes, 
which  are  evidently  iron  (not  steel)  and  show  little 
evidence  of  wear  or  corrosion.  No  one  knows  just  how 
old  they  are,  but  the  rest  of  the  wheel  has  been  in  use 
40  years  at  least,  and  so  have  the  vanes.  The  wheel 
proper  is  built  up  of  two  thicknesses  of  3-in.  and  two 
of  1-in.  planks,  pinned,  nailed  and  probably  dovetailed 
together.  The  vanes  or  buckets  are  in  grooves  and  are 
retained  by  the  outer  layers  of  plank.  The  vanes  curve 
about  in.  and  the  chord  sets  about  45°  from  the 
plane  of  the  wheel.  The  water  is  led  to  the  wheel 
through  a  guide-vane  box  made  from  two  timbers  about 
4  X  12  X  16  in.  The  12-in.  timber  is  hollowed  out  and 
inverted  over  the  4-in.,  which  carries  the  guide  vanes 
set  radially  in  grooves  in  a  tapered  slot.  The  wheel 
is  about  33  in.  in  diameter  to  center  of  buckets.  These 
taper  from  about  3  in.  at  entrance  to  8  in.  at  exit. 
There  is  no  draft  tube — the  wheel  discharges  freely  a 
few  inches  above  tail  water. 

The  dam  which  serves  this  mill  is  about  12  ft.  high, 
stone  faced  and  earth  backed.  The  flume  is  about  3 
ft.  or  less  wide,  10  ft.  high,  20  ft.  long,  and  forms  the 
waste  spillway  as  well  as  the  flume  proper.  The  stream 
is  a  brook  in  mountainous  country  some  1700  ft.  above 
sea  level.  There  is  very  little  water  storage ;  the  streams 
carry  heavy  burdens  of  silt  and  soon  fill  the  ponds. 

While  such  a  mill  leaves  something  of  efficiency  to  be 
desired,  the  power  cost  is  nil,  cost  of  attendance  not 
excessive,  and  interest  on  capital  about  the  only  over* 
head.  The  capacity  is  about  three  bushels  of  com  per 
hour,  considerably  more  than  enough  to  keep  the  tribu¬ 
tary  community  in  bread.  These  mills  are  occasionally 
called  on  to  grind  barley  and  rye,  making  a  so-called 
graham  flour,  much  esteemed  as  a  variant  from  the 
customary  com  flour.  The  white  variety  of  corn  is  al¬ 
most  universally  grown  in  this  region.  This  produces  a 
nearly  white  meal  or  flour,  making  a  bread  at  once  palat¬ 
able  and  much  more  wholesome  than  the  starch  flour  w'e 
all  know  so  well. 

Such  mills  have  to  a  great  extent  come  to  be  con¬ 
sidered  obsolete  for  some  years  past,  or  since  the  advent 
of  railroads  with  easy  access  of  white  flour  from  mid- 
westera  mills.  They  have  therefore  been  allowed  to 
fall  into  bad  order.  The  experiences  of  recent  winters, 
with  their  freight  congestions  and  indiscriminate  em¬ 
bargoes,  indicate  the  wisdom  of  putting  these  local  fa¬ 
cilities,  so  far  as  practicable,  into  condition  for  further 
use.  To  some  extent  this  is  being  done.  It  is  of  course 
also  tme  that  in  localities  remote  from  railways  such 
mills  are  and  always  have  been  in  constant  use.  Even  a 
few  miles  ^over  mountain  roads  means  a  condition  in 
which  such  a  mill  can  thrive.  There  are  many  unu¬ 
tilized  streams  all  over  our  country ;  little  capital  is  re¬ 
quired;  most  communities  have  plenty  of  men  available 
for  millers:  the  work  is  far  from  arduous.  There 


Old  Southern  Mill  Has  Curious 
Horizontal  Wheel 

Such  Grist  Mills  Though  Inefficient  Have  Value  in 
These  Days  of  Railway  Freight  Congestion 
and  Grain  Shortage 
By  H.  K.  Higgins 

Copperhlll.  Tenn. 

There  are  scattered  throughout  the  United  States 
a  number  of  old  grist  mills  which  in  spite  of  ad¬ 
vances  of  civilization,  with  its  centralization  of  manu¬ 
facture  and  production,  still  efficiently  serve  local  com¬ 
munities.  In  a  recent  trip  through  the  mountains  of 
northern  Georgia  the  writer  came  across  one  such  mill 
which  has  a  curious  horizontal  waterwheel  of  modem 
design  though  primitive  construction.  Its  details  seem 
to  warrant  description. 

The  essential  part  of  a  grist  mill  is  the  two  mill¬ 
stones  with  their  characteristic  grooves  on  the  grinding 
surface.  These  can  be  of  several  varieties  of  stone, 
natural  or  artificial.  Usually  some  variety  of  local 
stone  is  available  in  any  country  where  water  power 
is  available.  The  stones  in  this  case  appear  to  be  of  a 
variety  of  granite  and  give  evidence  of  having  been 
fully  effective.  The  upper  or  moving  stone  is  carried  by 
the  vertical  shaft  through  two  yokes  at  right  angles,  let 
into  four  notches  cut  into  the  lower  surface  of  the 
stone.  The  lower  stone,  which  is  much  thinner,  is 
carried  on  wedges  on  heavy  beams.  Both  stones  have 
an  axial  hole  of  about  6-in.  diameter.  The  shaft 
where  it  passes  through  the  lower  stone  Is  “babbitted” 
with  corncobs,  an  effective  if  somewhat  crude  device. 
This  iron  shaft  or  gudgeon  is  attached  to  the  wooden 
vertical  shaft  by  a  T-shaped  head  which  fits  into  a 
long  slot  in  the  shaft  and  is  secured  by  oak  fillers  and 
iron  bands.  A  taper  key  below  it  provides  means  for 
adjustment. 
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should  be  such  mills  at  ten-mile  intervals  all  over  the 
well  watered  part  of  the  country.  Such  a  mill  with  suit¬ 
able  cornfields  around  it  effectually  safeguards  its  com¬ 
munity  against  starvation,  even  with  the  railroads 
worse  congested  than  they  have  been  recently,  if  that 
be  possible. 


Spraying  Paint  on  Corrugated  Steel 
Before  Shipment 

Speed  Requirement  and  Necessity  for  Rapid  Drying, 
to  Allow  Handling.  Result  in  New  Methods  of 
Applying  Structural  Paint 

By  Thomas  M.  Wheat 

Chief  of  EnalneerltiK  Branch.  Supplies  Section.  Division  of 
Military  ASronautlca,  New  Yorlt  City 

WHEN  the  supply  section  of  the  Signal  Corps  was 
confronted  with  the  necessity  for  painting  a  large 
quantity  of  corrugated-steel  sheets  in  the  shortest  pos¬ 
sible  time,  for  use  on  airplane  hangars  in  this  country 
and  overseas,  unique  erection  conditions  made  it  neces¬ 
sary  to  omit  the  application  of  a  coat  of  paint  in  the 
field.  This  called  for  extreme  care  in  painting  and 
packing  the  sheets  in  the  shop.  Hand  painting  re¬ 
quired  a  large  amount  of  labor,  much  floor  space,  and 
handling  of  wet  sheets.  Machine  painting  was  not 
practicable,  on  account  of  the  corrugations,  and  the 
painting  could  not  be  done  before  corrugating  because 
of  the  damage  done  to  the  paint  by  the  corrugating 
rolls. 

The  problem  was  solved  by  the  use  of  spraying. 
Figures  are  given  to  show  the  average  surfaces  covered 
per  gallon. 

This  project  soon  developed  into  something  entirely 
new.  Instead  of  the  finely  atomized,  delicate  jet  used 
on  filing  cases  and  such  articles,  this  operation  called 
for  a  jet  14  in.  wide  carrying  enough  actual  paint  to 
give  a  fair  protecting  coat.  The  metal  paint  containers 
ordinarily  used,  for  example,  have  a  capacity  of  some¬ 
thing  like  IS  gal.,  and  at  the  rate  of  operation  main¬ 
tained  these  had  to  be  refilled  about  every  hour.  This 
early  brought  about  the  purchase  of  a  double  set  of  ap¬ 
paratus — containers,  spray  guns,  hose,  etc.  This  re¬ 
serve  set  proved  very  useful  in  case  of  accident,  as 
the  layout  was  such  that  a  shutdown  on  one  gun  threw 
two  crews  out  of  action,  or  about  10  men. 

These  containers  were  later  abandoned,  with  the  at¬ 
tendant  system  of  air  pressures,  and  there  was  sub¬ 
stituted  a  gravity  feed  from  barrels  on  an  overhead 
scaffold. 

The  sheets  required  a  priming  coat  of  red  lead,  and 
this  was  put  on  by  means  of  roller  machines,  before 
the  corrugating  was  done.  Corrugation  and  fabrica¬ 
tion  were  then  completed,  and  the  sheets  were  brought 
to  the  spray  operation.  Here  they  were  to  receive  a 
coat  of  gray  on  one  side  and  a  coat  of  green  on  the 
other.  Hoods  were  built  on  the  floor,  and  racks  in 
front  of  them,  for  the  sheets.  Operators  wearing  gas 
masks  stood  before  them  and  sprayed  the  sheets  as 
shown  in  the  illustration. 

The  gas  masks  were  necessary  at  first  on  account  of 
the  peculiar  and  penetrating  odor  of  the  paint  One 
side  of  the  sheet  having  been  sprayed,  the  sheet  was 


shoved  along  the  rack  to  the  next  hood,  facing  th^-  .  p 
posite  direction,  where  a  second  operator  sprayed  the 
other  side.  The  operation  was  then  completed  by  ha?  g 
ing  the  sheet  on  a  traveling  chain,  by  which  it  wa.^ 
taken  through  a  drying  oven.  Incidentally,  it  wa.s  dis- 
covered  that  the  workman’s  hands  in  handling  left  no 
mark  on  freshly  painted  sheets  if  his  hands  were  en- 
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cased  in  gloves  having  a  surface  of  emery  cloth  on  the 
side  coming  in  contact  with  the  paint. 

The  hoods,  as  supplied  by  the  manufacturer,  were 
equipped  with  a  10-in.  blade  fan  at  the  back,  this  being 
adequate  for  the  removal  of  ordinary  quantities  of 
fumes  and  escaping  spray.  Not  only  were  these  fans 
inadequate  for  taking  care  of  the  volume  of  matter  to 
be  removed  in  this  case,  but  quickly  became  coated 
with  paint  and  were  thus  rendered  still  less  effective. 

This  difficulty  was  overcome  by  the  installation  of 
an  induced  draft  system  by  which  a  20-hp.  motor  forced 
air  through  a  6-in.  pipe  into  a  86-in.  flue  from  each 
pair  of  hoods.  The  6-in.  pipe  was  contracted  to  a  4-in. 
nozzle  in  the  flue,  and  the  force  was  enough  to  remove 
the  spray  and  fumes,  discharging  into  the  open  air 
through  a  vent  in  the  roof.  Several  months  later  it 
was  discovered  that  a  large  area  of  the  roof  in  the 
vicinity  of  this  vent  was  covered  with  several  inches 
of  paint.  Conduits  and  gutters  were  thoroughly  clogged 
— a  new  form  of  industrial  waste. 

An  attempt  was  made  to  use  ordinary  brush  paint 
for  this  work,  with  indifferent  results.  The  trouble 
experienced  with  clogging  of  apparatus  led  to  the  in¬ 
vestigation  of  the  question  of  what  constitutes  a  good 
paint  for  spraying.  Of  prime  importance  was  the  fea¬ 
ture  of  “squirtability” ;  that  is,  the  property  of  flowing 
freely  through  the  guns,  where  the  paint  is  atomized 
and  spread  out  in  a  fine  fan-shaped  spray  by  a  current 
of  air  entering  the  nozzle.  It  reaches  the  sheet  in  the 
form  of  minute  globules,  and  must  be  so  constituted 
that  it  will  flow  out  in  a  smooth,  uniform  coat,  notwith¬ 
standing  the  cooling  in  the  jet.  An  additional  require¬ 
ment  of  the  paint  in  this  case  was  that  of  quick  drying, 
and  hence  this  flowing  out  had  to  be  accomplished  in  a 
very  brief  period. 

The  specifications  called  for  a  paint  that  would  dry 
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Tyhpoid  began  to  appear  in  the  Expeditionary  Forces 
during  the  offensive  early  in  November.  When,  in  the 
fighting  in  the  Argonne,  men  became  very  thirsty,  they 
sometimes  disregarded  their  instructions  and  drank 
from  forbidden,  polluted  sources.  These  men  were  pro- 
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Typhoid  in  the  Expeditionary  Forces 
of  the  American  Army 

Began  to  Appear  During  Offensive  Early  in 
November,  Due  to  Extraordinary  Exposure~- 
Death  Rate  Not  Unusual 
By  George  A.  Soper 

Major,  Sanitary  Corps,  United  States  Army,  Office  of  the 
Surgeon  General,  Washington,  D.  C. 

After  having  been  practically  eliminated  as  a  cause 
of  disability  in  the  United  States  Army,  typhoid 
fever  has  recently  made  its  appearance  in  the  Expedi¬ 
tionary  Forces  under  circumstances  of  broad,  instruc¬ 
tive  interest.  How  the  typhoid  rate  was  reduced  from 
its  high  place  a  generation  ago  nearly  to  zero  and  kept 
there  during  the  mobilization  of  our  troops  in  the  pres¬ 
ent  war,  need  not  be  repeated  here.  In  the  permanent 
•American  camps,  sanitation,  particularly  as  regards 
water-supplies  and  sewage  iisposal,  together  with  vac¬ 
cination,  had  eliminated  the  disease  as  a  cause  of 
anxiety.  This  dual  method  of  control  had  proved  en¬ 
tirely  satisfactory.  Its  results  may  be  said  to  represent 
an  ideal  toward  which  American  cities  and  towns  should 
aspire. 

Army  experience  before  and  since  the  outbreak  in 
France  shows  that  these  two  procedures  of  sanitation 
and  administration  are  necessary  and  sufficient  in  order 
to  control  fvnViniH 


tected  against  ordinary  exposure  to  typhoid,  but  they 
were  not,  and  could  not,  be  made  proof  against  the  mass 
attacks  of  the  heavily  infected  water. 

The  conditions  which  were  encountered  in  the  Ar- 
gonne  advance  were  repeated  with  certain  variations 
elsewhere.  For  example,  at  Nevers  tap  water,  forbidden 


for  anything  but  industrial  purposes,  caused  fifty  or 
sixty  cases.  Much  the  same  is  to  be  said  of  Joinville 
(Haute  Marne).  Contact  infection  accounted  for  some 
of  the  cases  which  occurred  among  the  personnel  at¬ 
tached  to  hospitals  and  for  the  same  reason:  The 
danger  was  wholly  unexpected  and  the  dosage  was 
excessive. 

It  is  curious  to  observe  that  the  rarity  of  typhoid  con¬ 
tributed  materially  to  its  spread.  Trusting  implicitly 
to  the  safety  afforded  by  vaccination,  in  spite  of  warn¬ 
ings  that  it  does  not  afford  unlimited  protection  under 
all  circumstances,  the  thought  of  typhoid,  the  measures 
to  be  taken  to  prevent  it,  and  the  clinical  recognition  of 
the  disease,  had  been  banished  from  the  minds  of  many 
medical  officers. 

The  early  cases  which  occurred  were,  therefore,  not 
always  promptly  recognized,  and  the  necessary  steps  to 
prevent  contact  infection  were  not  always  taken.  And 
after  it  had  begun  to  spread,  the  typhoid  proved  no 
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in  six  hours,  and  the  plan  was  to  force  the  drying  to 
an  hour  and  a  half  in  an  oven  at  a  temperature  of 
160°  F.  A  paint  that  will  fulfill  the  ordinary  specifi¬ 
cation  of  drying  “to  touch”  in  a  given  number  of  hours 
is  by  no  means  necessarily  dry  enough  to  handle.  Sheets 
that  came  from  the  oven  not  dry  enough  to  handle  and 
pack  directly  were  stacked  on  the  floor  until  dry  and 
hard,  and  this  not  only  took  up  valuable  labor  and  floor 
space,  but  also  occasioned  unavoidable  damage  to  the 
paint  itself. 

The  addition  of  drier  was  inadvisable  beyond  a  cer¬ 
tain  point,  of  course,  and  it  was  some  time  before  at¬ 
tention  was  given  to  the  air-jet  agitator  used  to  stir 
the  paint  in  the  mixing  barrels  and  reservoirs.  The 
elimination  of  these  constantly  flowing  streams  of  air 
and  the  substitution  of  hand  stirring  for  them  led  to 
very  satisfactory  results  in  drying.  The  theory  of  it 
seems  to  be  that  the  jets  effected  greater  evaporation 
and  drove  off  the  lighter,  more  volatile,  drier  and  thinner 
liquids. 

A  point  of  great  interest  was  the  question  of  how 
many  square  feet  of  metal  could  be  covered  with  one 
gallon  of  paint.  During  six  months'  observation  at  the 
plant  of  the  Berger  Manufacturing  Co.,  Canton,  Ohio, 


it  was  found  that  this  figure  varied  greatly.  This  varia¬ 
tion  depended,  apparently,  upon  the  color  of  the  paint, 
its  specific  gravity,  the  operator,  the  apparatus  and  even 
the  weather.  The  average  for  a  “battleship”  gray  is 
350  sq.ft,  per  gallon  and  for  an  “invisible”  green  375 
sq.ft,  per  gallon. 

These  figures  include  all  the  paint  actually  brought 
on  the  premises.  Probably  10%  of  all  the  paint  bought 
and  paid  for  was  wasted.  This  considerable  item  was 
countenanced  in  the  interest  of  speed,  which  was  a 
matter  of  greatest  importance.  Numerous  suggestions 
were  offered  for  eliminating  or  reducing  this  loss,  but  it 
certainly  never  went  below  6%.  The  figures  given 
above  are  for  square  feet  of  sheets  in  the  flat.  The 
Truscon  Steel  Co.,  at  Youngstown,  Ohio,  installed  a 
system  of  automatic  spraying,  and  this  may  have  re¬ 
duced  the  loss  of  paint. 

So  far  as  the  writer  knows,  no  data  are  available  as 
to  the  protective  qualities  of  a  paint  covering  that  has 
been  sprayed  on.  If  this  structural  value  is  satisfac¬ 
tory  the  speed  of  application  makes  it  evident  that  this 
method  is  vastly  superior  to  the  ordinary  method  of 
hand  painting,  particularly  for  the  shop  coat  on  struc¬ 
tural  steel. 
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exception  to  the  rule  that  epidemics  when  once  started 
are  extremely  difficult  to  stop. 

Although  there  have  not  been  so  very  many  cases  in 
proportion  to  the  Kreat  strength  of  troops  employed, 
the  typhoid  has  been  widely  distributed  in  the  American 
Expeditionary  Forces.  Between  Oct.  1  and  Feb.  13,  the 
total  number  of  cases  of  both  typhoid  and  paratyphoid 
reported  was  1011,  as  shown  in  detail  by  the  accompany¬ 
ing  table.  The  death  rate  was  not  unusual. 

The  mean  strength  of  the  American  Expeditionary 
Forces  in  France  during  this  period  may  be  taken  as 
1,883,000.  _ 

Cost  of  Ditches  for  Reclaiming: 
Idaho  Lands 

Cultivated  Ground  Spoiled  by  Excess  Irrigation 
Water  Is  Restored  by  Drainage — Caterpillar 
Electrically-Driven  Excavators  Used 
By  D.  W.  Colk 

Formerly  Projwt  Manager,  Bolae  IrrlgHlIon  I’rojei-t.  riilled  Staten 
Kwiaiimtiun  Service,  UoUe,  Idaho 

More  than  120  miles  of  deep  drainage  ditches  on  the 
Boise  irrigation  project  of  the  U.  S.  Reclamation 
Service  have  been  excavated  to  remove  excess  water  re¬ 
sulting  from  irrigation.  As  a  result,  excellent  crops 
have  been  produced  from  land  which  five  years  ago 
were  in  swamp,  but  which  formerly  had  been  farms  and 
orchards.  Herein  are  presented  some  data  on  the  gen¬ 
eral  cost  of  the  work. 

This  Idaho  project  includes  about  143,000  acres  of 
crop-bearing  land,  in  addition  to  lower  cultivated  areas 
of  about  100,000  acres  in  irrigation  districts  through 
which  drainage  waters  must  pass  to  reach  the  Boise 
River.  About  17,000  acres  of  productive  lands  having 
become  waterlogged  or  affected  by  seepage,  the  U.  S. 
Reclamation  Service,  in  cooperation  with  the  irrigation 
districts,  undertook  to  construct  a  drainage  system  for 
the  relief  of  these  lands  and  of  adjoining  lands  into 
which  the  seepage  was  progressing.  This  work,  begun 
about  five  years  ago,  has  been  completed.  More  than 
6,000,000  cu.yd.  of  excavation  have  been  made  for  120 
miles  of  drains  averaging  9  ft.  in  depth,  with  a  range 
of  6  to  12  ft. 

More  than  1600  structures  were  required,  as  these 
ditches  traverse  a  highly  improved  farming  country. 
Reinforced-concrete  flumes  carry  the  larger  irrigation 
canals  across  the  drains;  metal  and  wood  flumes  serve 
for  the  lateral  ditches.  Large  reinforced-concrete  pipes 
are  used  as  culverts  in  many  places  under  highways,  rail¬ 
ways  and  canals.  Numerous  railway  and  tramway 
bridges  were  provided,  and  bridges  for  highways  on 
nearly  all  section  lines;  and  bridges  of  the  same  class 
were  supplied  for  many  farm  crossings. 

For  determining  the  subsurface  water  conditions, 
numerous  test  pits  and  borings  were  located,  and  under¬ 
ground  water  contours  were  plotted.  In  conjunction 
with  suiface  topography,  these  were  employed  for  locat¬ 
ing  tlie  drainage  ditches  for  the  greatest  efficiency  in 
tapping  the  subsurface  waters.  The  entire  area  to  be 
drained  was  practically  underlaid  with  coarse  gravel  of 
an  indefinite  depth  below  the  surface  soils,  2  to  4  ft. 
deep. 

Discharge  of  seepage  water  from  the  numerous  drains 
ranges  from  1  to  80  sec.-ft.,  according  to  the  length  of 
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the  drain  and  the  tributary  area.  A  group  of  the  pr  i  ci- 
pal  trunk  drains  discharged  during  1916  approx imau  I v 
224,000  acre-ft.  of  water,  of  which  about  67%  was  -  .  p- 
age  water,  28%  surface  run-off  from  irrigated  n-lds, 
and  16%  storm-water  run-off  in  January  and  Febraaiy 

Four  electric  dragline  excavators  mounted  on  cater¬ 
pillars,  with  60-ft.  booms  and  11-yd.  buckets,  were  the 
principal  equipment.  They  operate  on  440-volt  alter¬ 
nating  current,  furnished  at  less  than  Ic.  per  kw.h.  from 
the  project’s  hydro-electric  plant  in  the  Boise  River. 
Transmission  line  service  at  high  voltage  was  obtained 
through  contract  with  the  Idaho  Power  Co.,  the  branch 
lines  at  low  voltage  being  installed  temporarily  by 
Government  forces  with  the  progress  of  each  excavator. 
A  central  camp  with  an  electric  substation,  a  repair  shop, 
an  electric  shop  and  all  necessary  accessories  was  main¬ 
tained  during  the  operation  of  the  four  excavators.  The 
machine  efficiency  of  the  excavators  is  exhibited  in  one 
of  the  accompanying  tables. 

All  four  machines  were  operated  in  1916,  resulting  in 
2,660,466  cu.yd.  of  excavation  in  the  total  digging  time 
of  17,732  hours,  or  160  cu.yd.  per  hour  per  machine. 
With  the  rated  li-yd.  capacity  of  the  buckets  this  shows 
two  buckets  per  minute  as  the  average  working  rate  of 
the  machines.  The  material  averaged  2  to  6  ft.  of  top 
soil  with  underlying  heavy  gravel,  streaked  with  hard- 
pan  4  to  8  ft.  deep;  occassionally  a  ridge  of  hard  lava 
rock  made  blasting  necessary. 

Careful  cost  records  were  kept  for  each  drain  and 


EFFICIENCY  UECOIIDS  OF  ELECTUIC  DllAOUNE  EXCAVATORS 
ON  OltAINAGE  DITCH  WORK  IN  IDAHO 
A.  Two  Escmvatora:  Nov.  16,  191},  to  May  30,  191} 

Machine  No.  I  Machine  No  2 


Hours 

Per  Cent. 

Hours 

Per  Cent. 

Discing ...  . 

M^snical  repairs  . 

.  7,642 

.  1,371 

75 

13 

7,533 

I.536 

73 

14 

Electrical  repairs  . 

.  467 

4 

505 

5 

Moving 

.  404 

4 

418 

4 

Power  off  . 

.  77 

1 

79 

1 

Blasting  . 

.  284 

3 

314 

3 

Total  . 

.  10.245 

100 

10,385 

100 

Yardage  moved  . 

884,222 

884,504 

B  Four  Esoavatora  for  One  Year  (Each  Working  Three  Shift!  Daily  Eicept 
on  Sunday!  and  Holiday!) 


DiKgtng  . 

Repairs  . . 

Moving  up  . 

Side  drains  and  runways 

Blasting  . 

Posrer  oil  . 

Sundays  and  holidays  . . 
Struoturea — laying  tile 
Breakdown  .  . . . . 

General  moving  . 

Substation  fire  . 

Moving  substation . 

General  repairing . 


Total  . 

Machine  idle  (no  work) . 


Hours 

Per  Cent 

17.732 

51  0 

2,730 

7  8 

1,486 

4  3 

592 

1  7 

65 

0  2 

430 

1  2 

3,968 

II  5 

820 

2  3 

2,522 

7  3 

895 

2  6 

960 

2  7 

880 

2  5 

1,696 

4  9 

"34,776 

100  0 

360 

Grand  total — full  year,  4  niachinee.  24-hr  daye .  35.136 


COST  OF  DRAINAGE  OF  NAMPA  AND  MERIDIAN  DRAINAGE 
DISTRICT 


Average  depth 
Rase  width 
Slopes 
Excavation 
Ditches 


Investigation  and  surveys 

Excavation . 

Minor  structures  . 

Major  structures  ... 
Rebuilding  laterals  destroyred 
by  deep  drains. . . 

Water  righu  . 

Right  of  way . 


Per 

Total 

Lin.Ft. 

826.261 

80  116 

126,751 

.567 

43,750 

194 

35,193 

157 

15,231 

068 

25,032 

112 

12,723 

055 

10  ft 

4  to  10  ft 
2  to  I 

2.015.162  cu  y1 
224,322  linfi 


Per 
CuYd 
$0  013 
063 
022 
017 

000 

012 

006 

$0  141 


Per  Cent 
of  Total 
9  2 

44  3 
I)  4 
12  4 

5  3 
0  9 
4  5 

100  0 


TotaU 


1284,950  81  269 
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structure  separately,  and  a  full  report  has  been  compiled 
showing  the  length,  depth  and  cubic  contents  of  every 
drain  and  the  elements  of  all  its  accessory  structures, 
with  total  and  unit  costs.  A  tabulated  summary  with 
results  for  one  of  the  three  di-stricts  is  given  herewith. 
The  total  cost  of  the  work  complete  was  $615,000. 


Elimination  of  Dangerous  Road 
Junction  and  Its  Cost 

Deep  Rock  Cut  and  Fill  Improve  Conditions — Traffic 
.Maintained  by  Sectional  Building — Special 
Drainage  System  Installed 

By  Eugene  Gedney 

Nyark,  X.  Y. 

Elimination  of  a  dangerous  junction  by  the  mak¬ 
ing  of  a  deep  rock  cut  on  a  connecting  road  and 
a  deep  fill  on  the  main  road,  and  the  reduction  of 
the  grade  of  the  connecting  road  from  18  to  lO'^c,  were 
effected  on  the  Short  Clove  road  which  connects  two 
highways  near  Haverstraw,  Rockland  County,  N.  Y. 
Considerable  difficulty  was  experienced  in  the  construc¬ 
tion  of  this  road,  due  to  the  very  hard  rock  encountered 
and  the  trouble  produced  by  numerous  springs  adjacei.t 
to  and  within  the  work.  Ina.smuch  as  traffic  could  not 
be  interrupted  on  the  main  highway,  the  deep  fill  at  the 
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junction  had  to  be  built  in  sections,  so  that  there  would 
always  be  a  driveway  open. 

Short  Clove  road,  which  joins  the  main  river  route 
No.  3  of  the  New  York  State  highway  system,  has  a 
very  sharp  curve  at  the  point  of  union.  Coupled  with 
thi.s,  the  clear  view  was  obstructed  by  a  high  rock  ledge, 
and  in  the  laying  out  of  the  new  connection  the  main 
idea  was  to  get  a  reasonably  good  junction  with  a  fair 
trrade  and  a  clear  view,  and  at  minimum  cost.  After 
several  schemes  were  discarded,  it  was  decided  to  raise 
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the  grade  of  the  main  road  approximately  10  ft.,  mov¬ 
ing  the  junction  of  the  two  roads  to  the  south  about 
75  ft.  This  created  a  short  plateau  40  ft.  wide,  afforded 
an  unobstructed  view  to  travelers  on  both  roads,  anil 


.SPII.UWAY  FROM  .SPRING  PA.S.SE.S  INTO  CATCHBASIN 
THROUGH  DRY  MASO.NRY  WAU, 


gave  tho.se  coming  from  the  south  sufficient  space  to 
turn  into  the  cross  road,  which  was  almost  impossible 
before.  A  photograph  of  this  new  junction  as  con¬ 
structed  is  shown. 

The  connecting  road,  which  is  only  1280  ft.  long.  Is 
partly  in  rock  cut  from  5  to  25  ft.  deep.  Above  this 
rock  the  geological  formation  changes  to  a  soft  clay 
and  muck  pocket  about  300  ft.  long  and  3  to  18  ft.  deep. 
Underlying  the  clay  pocket  there  is  a  stratum  of  fine 
sand  which  contains  many  springs  and  considerable 
seepage  water  from  the  adjoining  mountains.  As  soon 
as  the  clay  stratum  was  cut  through,  the  seepage  and 
spring  water  began  to  run  freely,  at  times  nearly  flood¬ 
ing  the  cut.  The  amount  of  water  encountered  is  evi¬ 
denced  by  the  fact  that  one  of  the  springs  near  the 
north  edge  of  the  roadway  supplied  at  all  times  suffi¬ 
cient  water  for  the  contractor’s  steam  boiler  and  other 
equipment. 

To  make  these  unstable  soil  conditions  safe  for  a 
roadway,  a  6-in.  pipe  underdrain  was  laid  under  the 
north  ditch  line  and  about  3  ft.  below  the  pavement 
line.  Under  the  south  ditch  line,  where  the  seepage 
was  less,  a  blind  stone  drain  was  placed.  To  facilitate 
drainage  into  these  side  drains,  a  sub-base  foundation 
with  porous  filler,  having  a  width  of  20  ft.  and  a  depth 
of  24  in.,  was  laid  for  the  full  length  of  this  unstable 
.section. 

Near  the  point  where  the  road  passes  into  the  rock 
cut,  and  60  ft.  to  the  north,  is  an  exceptionally  large 
spring,  for  which  it  was  necessary  to  provide  drainage. 
A  concrete  apron  was  built  down  the  side  of  the  cut, 
and  this  was  connected  with  the  spring  by  a  cement 
grouted  cobble  gutter,  the  drainage  passing  into  a  catch- 
basin  in  the  gutter.  This  apron  and  catchbasin  are 
shown  in  an  illustration.  The  catchbasin  is  of  special 
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construction  and  is  drained  across  the  roadway  by 
means  of  an  18-in.  pipe,  connecting  with  a  similar  catch- 
basin  on  the  other  side.  Into  these  catchbasins  all 
drainage  from  above  is  carried.  In  one  case  it  was 
necessary  to  form  a  basin  for  one  of  the  springs  in  the 
middle  of  the  road  and  lay  a  special  drain  from  it  into 
the  catchbasin.  From  the  catchbasin  on  the  south  side 
and  passing  through  the  rock  cut,  a  12-in.  pipe  under¬ 
drain  was  laid  in  a  trench  2  ft.  wide  and  3  ft.  deep  and 
covered  with  crushed  stone  and  small  rock.  The  method 
of  laying  this  drain  is  shown  in  a  view  (see  next  page). 
This  drained  into  an  open  ditch  at  the  far  end  of  the  cut. 

Another  difficulty  encountered  was  the  fact  that  the 
side  slopes  of  the  clay  cut  were  so  unstable  th.^i  after 
every  rain  a  part  would  slide  in,  blocking  the  ditches 
and  some  of  the  road.  As  a  protection  against  these 
slides,  the  dry  masonry  wall,  shoMm  about  the  catch¬ 
basin,  was  built  on  both  sides  of  the  cut. 

The  rock  excavation  was  also  a  rather  difficult  part 
of  the  job,  as  it  was  done  in  trap  rock  that  was  full 
of  fissures.  This  made  drilling  very  hard,  the  run  of 
drill  per  nine-hour  day  ranging  from  6  ft.  to  a  maxi¬ 
mum  of  20  ft.  On  account  of  this,  the  contractor  en¬ 
deavored  to  get  along  with  as  little  drilling  as  possible, 
spacing  the  holes  about  6  ft.  apart  and  drilling  from 
10  to  16  ft.  in  depth.  It  was  always  found  necessarj* 
to  drill  lift  holes  beyond  the  bench  holes.  As  the  holes 
were  spaced  rather  far  apart,  the  contractor  tried  to 
get  as  much  dynamite  into  them  as  possible,  and  for 
this  purpose  the  holes  were  sprung  by  exploding  small 
charges  of  dynamite  at  the  bottom,  thus  enlarging  their 
capacity.  In  this  manner  40  to  50  lb.  could  be  used  in 
each  hole. 

Two  Tons  of  Dynamite  Used 

The  usual  blast  consisted  of  one  row  of  four  or  five 
bench  holes  with  about  three  lift  holes  15  ft.  back  from 
the  face.  The  average  amount  of  rock  loosened  by  one 
blast  was  from  200  to  225  cu.yd.  It  broke  up  in  rather 
large  pieces,  many  of  them  as  large  as  a  cubic  yard, 
and  the  removal  of  these  large  stones  was  effected  by 
means  of  stoneboats  on  which  they  were  dragged  to  a 
point  a  short  distance  from  the  excavation.  Data  which 
were  collected  show  that  a  total  of  1600  lin.ft.  of  drill¬ 
ing  was  necessary,  and  that  4400  lb.  of  d3rnamite  were 
used  to  remove  approximately  4800  cu.yd.  of  rock; 
about  0.33  ft.  of  drilling  and  0.9  lb.  of  dynamite  for 
each  cubic  yard  removed. 

During  the  making  of  the  fill  upon  the  main  road  the 
contract  called  for  keeping  the  road  open  for  traffic. 
This  fill  was  10  ft.  deep  on  the  center  line  of  the  road 
and  was  50  ft.  deep  on  the  east  side,  a  dry  masonry  toe 
wall  6  ft.  wide  and  15  ft.  high  being  built  at  its  foot  in 
order  to  prevent  it  from  going  upon  the  railroad  prop¬ 
erty  at  the  foot  of  the  slope.  This  fill  was  used  as  a 
.spoil  bank.  The  method  followed  was  to  bring  the  fill 
even  with  the  old  road;  then  to  build  half  of  the  fill 
up  to  the  new  grade,  using  the  other  half  of  the  road 
for  traffic;  then  to  turn  the  traffic  over  the  new  fill  and 
raise  the  other  side.  This  method  was  found  feasible, 
and  traffic  on  the  main  road  was  uninterrupted. 

The  surfacing  of  the  road  consisted  of  a  combination 
of  bituminous  and  water-bound  macadam  20  ft.  wide, 
the  middle  10  ft.  being  bituminous  macadam,  pene¬ 
tration  method,  while  5  ft.  on  either  side  was  of  water- 
bound  construction.  The  water-bound  macadam  was 
adopted  to  take  care  of  horse  traffic,  as  it  was  thought 


CONSTRUCTION  COSTS  ON  SHOUT-CLOVE  HOAD 
NEW  YORK  STATi:  HIOHWAY  DEPARTME.NT 
Earth  Exravation 

Ijkbor 

.Suporintrndrnt,  50  day*  at  $5  00  . 

Foreman,  80  day*  at  $4  00 . 

Common  labor,  660  da)**  at  $2  75 . . 

Carta,  170  day*  at  $3  50  . 

Total  labor.  .  . .  . . 

Matoriala,  amall  tool*,  inridrntab .  . 


Coat  of  ramoviof  4,200  cu.yd 
Coat  per  cubie  yard  . 


$2, ISO  on 

90  00 

$3,070  00 
$0  73 


Rock  Exrni'ation 

Labor 

Superintendent,  90  day*  at  $5  00  . 

Foreman,  10  day*  at  4  00 

Blaeksmith,  60  day*  at  3 .  50 

Drill  runner,  1 76  day*  at  3  50 

Drill  helper,  143  day*  at  2  75 

Total  labor  . 

Material*  . 

Depreciation  of  plant,  small  tool*  and  incidentals 

Total  cost  of  drilling  1,600  lin.ft 
Coat  per  linear  foot  . 


Labor 

Superintendent, 

Foreman, 


BLASTING  AND  DLSPOSAL  OF  ROCK 
(Average  haul  500  Feet) 


100  day*  at  $5  00 
60  day*  at  4  00 


Common  labor,  I,l00day*at  2  75. 
Team*,  1 50  day*  at  6  50 

Carta,  200  days  at  3  50 


Total  labor  ...  . 

Material*  and  tool* 

Dynamite  (3000  lb.  at  28c.  and  1800  Ih.  at  35c.) 

Blasting  caps,  wire  and  incidental* .  .  . 

Small  tool*,  etc  . . 

Total  materials  and  tool* . . 

Coat  of  blasting  and  disposal  of  4,800  cu.yd 

Coat  per  cu.yd . 

Total  cost  of  rock  exravation  . . 

Coat  per  cubic  yard  . 


$1,630  00 
7,150  00 
$1  49 
$9,471  25 
$1  97 


Macadam  Svrfacino 

I,abor'k 

Superintendent,  1 5  day*  at  $5  00 . 

Foreman,  1 5  day*  at  4  00  . 

C3ommon  labor,  55  day*  at  3  00  . 

Cart,  5  day*  at  3  50 . 

Team,  3  days  at  7  00  . 

Steam  roller,  1 5  day*  at  1 5 . 00 .  . 

Incidentals 


Cost  of  manipulation,  536  cu.yd . 

Coot  per  cubic  yard  . 

Materials 

Crushed  stone,  850  tons  at  $2  50  . 

Tarvia-X  binder,  4,740  gal.  at  17c . 

Tarvia-B  cold  application  (850  gal.  at  17c.) . 

Fillee  for  bottom  course . 


Total  for  536  cu.yd 
Cost  wr  cubic  yard 
Total  cost  of  maca 


cost  of  macadam  per  cubic  yard 


that  the  other  construction  would  be  too  slippery  on  a 
10%  grade. 

On  this  0.24  mile  of  roadway  the  material  excavated 
amounted  to  about  9000  cu.yd.  Itemized  costa  of  the 
major  items  of  the  work  are  shown  in  the  accompany¬ 
ing  table.  The  equipment  used  consisted  of  one  26-hp. 
steam  boiler,  one  steam  drill,  one  jackhamer  drill  and 
the  necessary  small  tools.  The  dump  wagons,  cart.s. 
steam  roller,  sprinkling  carts,  etc.,  were  hired  locally. 
Crushed  stone  for  the  macadam  was  furnished  by  the 
West  Nyack  quarries,  and  was  hauled  eight  miles  by 
five-ton  motor-trucks.  The  bituminous  material  was 
furnished  by  the  Barrett  Co.,  and  the  price  quoted 
covers  applying.  It  was  hauled  about  36  miles  in  as¬ 
bestos-covered  auto  tanks,  and  delivered  at  276®  Fahr¬ 
enheit. 

Work  was  stalled  June.  1917,  shut  down  December. 
1917,  started  again  in  March,  1918,  and  completed  in 
August,  the  working  time  being  approximately  300  days 
It  was  impossible  to  run  the  job  economically  on  account 
of  the  labor  conditions  due  to  the  war.  The  large 
amount  of  coal  used  in  drilling  was  due  to  the  necessity 
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of  keeping  up  steam  on  days  when  the  drill  runner  did 
not  appear. 

The  con.struction  was  carried  on  under  the  Construc¬ 
tion  Department  of  the  New  York  State  Highway  De¬ 
partment,  H.  E.  Breed,  first  deputy  highway  commis¬ 
sioner,  .1.  H.  Sturdevant,  division  engineer,  and  the 
writer  as  engineer  in  charge,  Eugene  Cavallo,  of 
Haverstraw,  N.  Y.,  was  the  contractor. 


Move  Equipment  and  Material  for 
Dam  Through  Small  Tunnel 

In  Building  Dam  Everything  Had  To  Go  Through 
42  X  48-Inch  Section  of  Santa  Barbara 
Water  Conduit  Then  in  Service 

UILDING  the  Gibraltar  Dam  for  the  City  of  Santa 
Barbara,  Calif.,  involved  the  unique  problem  of 
getting  all  equipment,  materials  and  supplies  through 
a  tunnel  four  miles  long  which  has  a  clearance  of  only 
42  X  48  in.  The  tunnel  was  built  some  years  ago  for  the 
city  water-supply.  This  supply  could  not  be  inter¬ 
rupted,  so  there  was  always  a  depth  of  12  to  18  in.  of 
water  in  the  tunnel  to  contend  with,  not  to  mention  the 
continuous  downpour  from  the  roof  in  many  places. 
On  account  of  difficulties  encountered  in  driving  the 
tunnel,  its  alignment  is  not  good.  It  is  lined  with  con¬ 
crete  for  part  of  its  length,  the  remainder  being  ir¬ 
regular  rock  section.  The  problem  of  transportation 
through  the  tunnel  has  been  effectively  worked  out, 
however,  and  in  the  first  three  months  of  the  construc¬ 
tion  period  15,000  cu.yd.  of  concrete  was  poured  with 
but  little  delay  on  account  of  tunnel  difficulties. 

Rails  were  laid  and  a  220-volt  trolley  line  was  strung 
through  the  tunnel  so  trains  could  be  operated  electri¬ 
cally,  but  in  order  to  secure  the  maximum  clearance 
mentioned  large  pieces  such  as  motors,  steam-shovel 
boilers,  and  other  equipment  that  could  not  be  cut  apart, 
had  to  be  taken  through  on  a  special  “low”  car  which 
was  pushed  through  by  hand,  a  trip  that  required  from 
to  11  hours.  The  operation  of  the  tunnel  railway  is 
under  the  direction  of  the  City  of  Santa  Barbara,  the 
cost  to  the  contractor  being  $2  per  ton  laid  down  beneath 
the  aerial  cableway  near  the  dam,  2000  ft.  upstream 
from  the  tunnel. 

Trains  are  operated  through  the  tunnel  for  16  hours 
out  of  each  24,  there  being  two  8-hour  shifts  on  each 


train  crew.  There  are  four  locomotives,  one  considered 
a  spare,  so  it  is  expected  that  three  trains  will  be  in 
service  continually.  It  is  expected  that  one  of  these 
will  be  loading  or  unloading  while  the  others  are  going 
and  coming.  A  siding  was  provided  midway  in  the 
tunnel,  so  trains  ordinarily  pass  at  this  point.  The 
time  required  for  a  round  trip  is  about  an  hour.  With 
three  trains,  allowing  for  time  of  loading  and  unload¬ 
ing,  there  should  be  therefore  a  trainload  delivery  at 
destination  every  30  minutes. 

Cement  is  taken  through  in  three-car  trains,  the  load 
being  51  sacks  per  car.  Each  car  is  covered  with  heavy 
tarpaulin  for  protection  from  the  leakage  in  the  tunnel 
and  the  .splashing  from  the  car  trucks.  The  cement  is 
not  unloaded  from  these  cars  at  the  railway  terminal, 
the  cars  being  picked  up  bodily  from  the  rails  by  the 
cableway  carrier  and  hoisted  across  the  gorge  to  an 
eminence  at  one  end  of  the  dam. 

Between  July  9,  when  the  contract  was  signed,  and 
Sept.  1,  when  the  first  concrete  was  poured,  there  went 
through  the  tunnel  piece  by  piece  two  1-cu.yd.  mixers, 
six  electric  hoists,  rock  screens,  skips,  hoppers  and  a 
steam  shovel  which  the  contractor  had  selected  with  an 
eye  to  the  fact  that  the  boiler  would  just  meet  the 
tunnel  clearance  requirements.  Between  shipments  of 
all  this  equipment  there  were  also  handled  through  the 
tunnel  40,000  sacks  of  cement  and  275,000  ft.  b.m.  of 
lumber.  By  reason  of  this  expeditious  deliven’  the  con¬ 
tractor  was  able  to  pour  15,000  cu.yd.  of  concrete  in  the 
first  three  months;  sometimes  a  day’s  run  was  as  high 
as  420  cubic  yards. 

Getting  the  larger  equipment  through  the  tunnel 
meant  using  an  oxyacetylene  torch  to  cut  each  machine 
to  pieces  and,  after  the  pieces  were  delivered  at  destina¬ 
tion,  welding  them  together  again  with  a  similar  oxy¬ 
acetylene  apparatus.  Perhaps  the  largest  welding  job 
was  on  the  big  concrete  mixers  whose  mixing  chambers 
were  cut  neatly  in  half  and  successfully  welded  again  at 
the  site  of  the  dam.  In  fact,  of  the  two  mixers  that  were 
.sent  through  the  contractor  finished  with  one  and  cut 
it  apart  again,  and  after  it  had  been  returned  to  Santa 
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Barbara  it  was  welded  up  for  the  second  time  and  was 
then  still  in  first-class  condition. 

The  larerest  assembly  job  was  that  of  putting  to¬ 
gether  a  steam  shovel.  The  miscellaneous  collection  of 
machinery  had  all  the  general  appearance  of  a  wreck. 
The  boiler  had  to  go  through  intact,  but  prac¬ 
tically  all  the  other  large  parts  were  dismantled.  The 
platform  and  turntable  were  taken  apart,  and  even  the 
teeth  were  taken  off  the  bucket  Approximately  1000 
rivets  were  cut  out  in  dismounting  the  shovel  and  later 
put  back  at  the  dam. 

Special  tank  cars  were  built  for  conveying  fuel  oil 
through  the  tunnel,  as  the  city  refused  to  run  the  risk  of 
possible  leakage  into  the  water-supply  system  from  oil 
transported  in  barrels.  Dynamite  the  city  absolutely 
refused  to  permit  in  the  tunnel,  so  this  had  to  go  by 
pack  horse  over  a  long,  rough  trail.  The  work  was 
closed  down  for  the  winter  in  December,  but  it  is  ex¬ 
pected  that  it  will  be  completed  early  this  year. 

Quinton,  Code  &  Hill  are  consulting  engineers  on  the 
work.  The  contract  is  being  carried  out  by  Bent  Bros. 
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CONSTRUCTION  MACHINERY  ON  WAT  TO  DAM 

and  W.  A.  Kraner,  the  latter  being  in  personal  charge 
of  the  work.  E.  E.  Haskell  is  resident  engineer  for  the 
city. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Deterioration  of  Burlap  in  Waterproofing 

Sir — The  communication  in  your  issue  of  Feb.  27, 
1919,  p.  440,  by  J.  B.  W.  Gardiner,  on  “Deterioration 
of  Burlap  in  Waterproofing,”  comes  to  me  as  a  con¬ 
siderable  surprise.  Mr.  Gardiner  states  “reference  to 
any  standard  work  on  industrial  organic  chemistry  will 
show  .  .  .  that  it  is  the  most  perishable  of  all 

vegetable  fibers;  that  even  the  small  amount  of  mois¬ 
ture  in  the  air  will  cause  it  to  deteriorate  very  rapidly, 
and,  finally,  that  this  rate  of  deterioration  is  greatly 
increased  where  the  moisture  carries  alkali.” 

This  is  great  news  to  me.  I  should  like  to  get  a 
list  of  the  standard  works  on  industrial  organic  chem¬ 
istry  that  make  this  statement;  I  should  like  to  know 
why  it  is  that  ever  since  linoleum  and  floor  oilcloth 
have  been  invented  burlap  has  been  used  as  the  founda¬ 
tion  for  the  manufacture  of  this  important  product. 
I  should  like  to  know  why  burlap  when  used  in  floor 
coverings  does  not  rot  or  deteriorate  even  if  water 
soaks  in  between  the  seams,  and  I  should  also  like  to 
know  why  the  sandbags  used  in  Europe  during  the 
great  war  for  the  protection  of  buildings,  particularly, 
and  for  the  protection  of  the  parapets  of  trenches,  stood 
up  so  thoroughly  and  completely  even  though  they 
were  soaked  with  rain  and  mud,  and  the  burlap  bags 
served  a  remarkably  useful  purpose. 

Furthermore,  I  should  like  to  know  by  what  process 
of  reason  or  chemistry  cellulose  fibers  are  attacked  by 
weak  alkali.  I  know  from  my  own  experience  that 
the  animal  fibers  like  wool  are  attacked  by  alkalies, 
and  vegetable  fibers  like  cotton  or  flax  resist  alkali; 
in  fact,  the  well  known  method  of  the  analysis  of  wool 
which  is  mixed  with  cotton  or  cellulose  fiber  is  to 
apply  the  caustic  alkali  test.  It  is  also  very  well  known 


that  the  method  of  separating  wool  from  cotton  is  with 
a  weak  solution  which  attacks  the  cotton  and  leaves  the 
wool  intact. 

The  oxides  of  sulphur  generated  in  many  of  the 
waterproofing  materials  in  conjunction  with  moisture 
are  known  to  rot  burlap  or  cotton,  and  if  a  waterproof¬ 
ing  material  is  made  which  resists  the  action  of  water 
so  sulphur  acids  are  not  generated,  burlap  will  stand 
up  as  well  as  anything  else. 

I  have  no  desire  to  take  issue  with  anyone  on  this, 
but  it  is  obvious  that  there  are  certain  waterproofing 
materials  which  are  unsuitable  with  burlap  because 
inherently  the  waterproofing  materials  are  not  adapt¬ 
able.  Maximilian  Toch. 

New  York  City. 

[The  foregoing  letter  was  referred  to  Mr.  Gardiner 
for  his  comment,  which  follows. — Editor.] 

Sir — Referring  to  the  communication  of  Dr.  Max¬ 
imilian  Toch,  I  feel  flattered  that  I  have  given  Dr.  Toch 
such  great  news.  In  “Industrial  Organic  Chemistry,” 
by  Samuel  P.  Sadtler,  published  in  1912,  we  find,  on 
pp.  307  and  308,  the  following  statement: 

“Chemically,  jute  differs  from  the  bast  fibers  hither¬ 
to  mentioned  (i.e.,  flax  and  hemp)  in  that  it  contains 
no  free  cellulose  but  consists  of  a  chemical  compound 
of  cellulose  with  lignin.” 

This  fact  Dr.  Toch  has  overlooked  and  has  assumed 
that  the  jute  fiber  contains  free  cellulose.  It  is,  of 
course,  a  fact  that  weak  alkali  solutions  do  not  attack 
cellulose,  which  is  one  of  the  main  reasons  why  a 
cotton  fabric,  which  is  almost  pure  cellulose,  is  superior 
as  a  waterproofing  membrane  to  a  jute  fabric.  But 
to  continue  the  quotation  from  Professor  Sadtler: 

“It  is  much  more  easily  affected  by  the  action  of 
acids  and  alkalies  than  flax  or  hemp.  The  influence  of 
air  and  moisture  will  also  rot  the  jute  fiber.  It  cannot 
be  bleached  safely  with  chloride  of  lime  because  of  the 
readiness  with  which  the  fiber  is  oxidized.” 

Again,  in  the  “Manual  of  Chemical  Technology,”  by 
Rudolph  von  Wagner,  published  in  1904,  we  find  on 
p.  811  the  following,  referring  to  jute: 

“It  is  not  a  material  adapted  for  purposes  of  nautical 
application  as  it  has  not  sufficient  firmness  to  withstand 
water.” 
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And  in  J.  Merritt  Matthews’  “Textile  Fibers,”  on 
pp.  406  and  406,  we  find  that  “the  chief  defect  of 
jute  is  its  lack  of  durability;  when  exposed  to  damp¬ 
ness  it  rapidly  deteriorates.”  Also,  “Jute  is  also  more 
sensitive  to  the  action  of  chemicals  in  general  than  cot¬ 
ton  or  linen.  .  .  •  Treatment  with  alkalies  .  .  . 
weakens  and  disintegrates  the  fiber  to  a  considerable 
extent.” 

I  might  go  on  indefinitely  with  similar  quotations, 
but  when  it  is  appreciated  that  we  are  not  dealing  with 
free  cellulose  at  all  but  with  a  new  compound  with 
essentially  different  characteristics,  it  would  seem  un¬ 
necessary.  The  susceptibility  of  burlap,  which  is  a 
jute  fabric,  to  air,  water  and  alkalies  having  been  set¬ 
tled,  the  only  question  remaining  is  this: 

Is  it  logical  to  place  in  the  very  heart  of  a  water¬ 
proofing  system  and  as  an  essential  part  of  it  a  mate¬ 
rial  which,  it  is  known,  will  be  destroyed  by  contact 
with  those  elements  against  which  it  is  designed  to 
give  protection?  J.  B.  W.  Gardiner. 

New  York  City. 


More  Light  on  Engineering  Compensation 

Sir: — Since  you  published  my  letter  on  engineering 
education  and  compensation  on  March  6  (p.  482)  I 
have  received  a  number  of  letters  asking  my  opinion 
of  the  proper  compensation  to  be  paid  to  draftsmen  on 
various  classes  of  designs,  and  to  surveyors,  instru- 
mentmen,  chiefs  of  parties,  and  the  like.  This  fair 
rate  of  compensation  manifestly  lies  somewhere  be¬ 
tween  what  the  meanest  employer  is  willing  to  pay  and 
the  largest  amount  a  man  engaged  in  the  work — and 
skilled  in  it — honestly  thinks  it  is  worth.  It  varies  in 
different  sections  of  the  country  and  in  different  years. 
Several  attempts  have  recently  been  made  to  fix  such 
compensation,  by  engineering  organizations.  The 
recommendations  I  have  seen  are  fair  averages  of  what 
I  am  told  are  the  rates  for  the  most  competent  men  in 
their  respective  classes.  It  is  doubtful,  however,  that 
recommendations  made  by  the  employing  class  alone 
will  ever  be  accepted  as  satisfactory  by  employees. 

My  letter  of  Mar.  6  did  not  discuss  the  actual  amount 
of  compensation  paid  today  to  employees  of  engineer¬ 
ing  offices.  It  dwelt  entirely  on  the  relation  between 
the  years  of  study  and  the  expense  of  the  education, 
and  the  very  moderate  salaries  which  large  numbers 
of  young  men  find  to  have  come  to  them  after  such 
study  and  expense.  There  is  little  if  anything  about 
the  study  of  higher  mathematics,  chemistry,  physics, 
the  strength  of  materials  or  the  stresses  in  long-span 
bridges  which  fits  the  student  of  them  to  be  better 
citizens,  and  consequently  the  value  of  the  education 
must  lie  in  the  increased  earning  power  of  the  person 
who  completes  the  four-year  undergraduate  technical 
course  of  instruction  in  these  and  related  subjects. 

The  information  I  have  collected  concerning  the  com¬ 
pensation  of  graduates  of  five  or  more  years’  experience 
in  earning  their  living  with  the  help  of  their  twhnical 
studies  has  raised  a  doubt  in  my  mind  regarding  the 
value  of  much  of  the  undergraduate  instruct,ion,  for 
many  of  the  students.  Is  a  four-year  course  of  study 
which  does  not  insure  more  than  $1800  after  five  years 
and  not  more  than  $2500  after  ten  years  necessary  or 
even  desirable,  except  for  those  whose  circumstances  are 
such  that  the  education  imposes  no  hardship  on  the 
family  of  the  student?  Would  it  not  be  far  better  to 
give  a  short,  thorough  course  in  those  subjects  every 


civil  engineer  must  know  and  then,  after  actual  ex¬ 
perience  has  shown  the  young  man  in  what  direction 
he  desires  to  acquire  special  knowledge,  let  him  come 
back  for  special  instruction  in  subjects  of  restricted  in¬ 
terest  necessary  only  to  specialists? 

Upper  Montclair,  N.  J.  John  M.  Goodell. 

How  Were  Cost-Plus  Contracts  Obtained? 

Sir — In  your  issue  of  Mar.  6,  1919,  p.  486,  is  a  com¬ 
munication  from  J.  B.  Chaffey,  major.  Quartermaster 
Corps,  U.  S.  A.,  Fort  Sill,  Oklahoma.  He  descants 
upon  the  beauties  of  cost-plus  contracts.  What  espe¬ 
cially  interests  me  he  does  not  touch  upon — that  is, 
how  to  get  one.  I  am  a  contractor  and  tried  hard  dur¬ 
ing  the  war  to  get  a  cost-plus  contract,  not  only  in  con¬ 
struction,  but  also  in  spruce  production.  What  1 
received  was  a  polite  bowing  out.  I  could  not  find  any 
way  at  all  to  break  in. 

I  might  mention  that  I  am  not  at  all  a  politician,  not 
a  Democrat,  and  have  no  pull  of  any  kind.  I  have 
tried  hard  to  find  how  to  get  these  good  things,  and  for 
the  life  of  me  can’t  find  anyone  who  will  point  the 
way;  so  if  the  major  will  tell  how  these  contracts  can 
be  had  I  would  greatly  appreciate  it. 

I  was  never  fortunate  enough  to  get  a  chance  to 
look  into  the  vitals  of  one  of  the  cost-plus  contracts,  so 
could  not  criticise  them,  and  have  an  idea  that  if  I  were 
a  supervising ‘engineer  and  had  a  friend  that  I  wanted 
to  see  make  money  and  be  absolutely  safe  I  would  work 
him  in,  but  in  an  ordinary  contract  the  less  “force- 
account”  work  an  honest  contractor  has  the  better  off 
he  is,  so  I  am  sure  the  Government  cost-plus  is  a  great 
improvement  on  the  usual  “force-account”  of  civilian 
engineers. 

There  has  been  advanced  a  form  of  cost-plus  contract 
in  which  there  is  competitive  bidding  and  which  ex¬ 
tends  a  margin  of  safety,  though  not  a  limitless  margin, 
that  I  wish  engineers  would  pay  more  attention  to — 
a  much  better  plan  than  that  adopted  by  the  Massachu¬ 
setts  Highway  Commission,  I  think.  It  is  the  sliding 
scale  of  profit  and  division  between  contractor  and 
contractee.  E.  T.  Johnson. 

Portland,  Ore. 

[The  plan  of  the  Massachusetts  Highway  Commis¬ 
sion  referred  to  in  the  foregoing  letter  was  published 
in  Engineering  News-Record  of  July  26,  1917,  p.  172. — 
Editor.]  _ 

Chicago  Engineers  Endorse  Labor  Bureau 
Employment  Service 

Sir — In  your  issue  of  Feb.  13,  p.  328,  appeared 
an  article  by  C.  E.  Drayer,  secretary  of  the  American 
Association  of  Engineers,  attacking  the  activities,  or 
lack  of  them,  of  the  General  Committee  of  Technical 
Societies  of  Chicago,  more  especially  along  the  lines 
of  employment  service. 

Mr.  Drayer  puts  the  case  very  .positively;  namely, 
that  there  were  but  two  courses  open  to  the  General 
Committee — to  get  behind  the  employment  service  of 
either  the  Americ^m  Association  <of  Engineers  or  of 
the  Professional  and  Special  Section  of  the  United 
States  Employment  Service,  Department  of  Labor.  'The 
committee  is  quite  in  accord  with  Mr.  Drayer  to  this 
extent  It  finds  that  the  United  States  Employment 
Service  is  being  run  with  great  intelligence  and  skill 
under  the  direction  of  trained  engineers  and  technical 
men,  giving  valuable  service  absolutely  free  of  charge 
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to  all  technically  trained  people  who  are  out  of  em¬ 
ployment,  either  returning  soldiers  or  those  who  may  be 
out  of  work  for  any  other  reason.  On  the  other  hand, 
they  find  that  applicants  to  the  employment  service  of 
the  American  Association,  before  they  are  registered 
for  a  position,  must  pay  $6  and  sign  an  application  for 
membership  in  the  association,  and  before  they  re¬ 
ceive  a  chance  for  a  position  must  pay  $10  additional, 
or  $16  total,  upon  election  to  the  association.  This 
payment  is  waived  for  a  period  for  men  in  uniform. 

With  the  above  situation  in  mind,  the  committee 
which  represents  a  number  of  technical  societies  and  is 
interested  in  the  welfare  of  technical  men  regardless  of 
their  society  affiliations,  decided  that  the  free  service  of 
the  United  States  Labor  Bureau  was  what  they  should 
endorse  and  work  with  rather  than  the  paid  service  that 
carried  with  it  the  propaganda  of  one  society  alone. 

Frederick  K.  Copeland, 
Chairman,  General  Committee  of 
Chicago,  Ill.  Technical  Societies  of  Chicago. 


me  total  loss  auring  tne  iai<  season  due  to  seepage 
and  evaporation  averaged  0.70  ft.  depth  per  day  over 
the  water  surface  area  in  the  canal  system,  or  a  total 
for  the  six  months’  season  of  128  ft.  in  depth.  The  loss 
due  to  evaporation  is  accordingly  only  1.7%  of  the 
total  loss — or,  in  other  words,  the  seepage  loss  in  three 
days  is  equivalent  to  the  evaporation  loss  during  the 
entire  six  months’  season. 

The  larger  loss  with  increasing  temperature  is  due 
to  the  fact,  not  always  fully  appreciated,  that  water 
moves  through  soil  more  readily  w'hen  warm  than  when 
cold.  This  has  been  brought  out  by  Allen  Hazen  in 
the  development  of  his  formula  on  ground-water  flow, 
and  by  Prof.  C.  S.  Schlichter  in  Water  Supply  Paper 
No.  140  on  the  “Rate  of  Movement  of  Underground 
Waters’’  (United  States  Geological  Survey). 

Jerome,  Idaho.  Lynn  Crandall. 


More  Peculiar  Railroad  Rail  Sections 

Sir — The  diagram  reproduced  here  was  taken  from  a 
paper-weight  which  has  been  in  the  real  estate  office 
of  the  Baltimore  &  Ohio  R.R.,  for  years,  and  may  be 
of  interest  in  connection  with  the  peculiar  sections 

This  Secfion  appears  fo 
have  been  sheared  ahnq 
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Canal  Seepagre,  Temperature  and 
Evaporation 

Sir — In  the  article  on  “Canal  Seepage  Losses  Are 
Affected  by  Temperature,’’  by  Lynn  Crandall,  in  En- 
fjineering  Netvs-Record  of  Feb.  13,  1919,  p,  323,  no 
mention  is  made  of  the  loss  of  water  by  evaporation. 

The  loss  over  the  entire  canal  system  of  2600  acres  of 
water  surface  is  computed  from  daily  records  of  use 
and  supply,  and  is  called  seepage.  The  loss  thus  com¬ 
puted  is  the  sum  of  two  losses:  (1)  That  which  seeps 
into  the  ground  through  the  wetted  perimeter  and  (2') 
that  which  is  evaporated  from  the  water  surface.  It 
is  well  known  that  the  rate  of  evaporation  from  a  water 
surface  increases  rapidly  with  increase  in  temperature 
— it  may  be  100%  greater  during  July  than  during 
April.  ’Therefore,  to  study  the  effect  of  temperature  on 
the  lo.ss  due  to  seepage,  the  loss  due  to  evaporation  should 
first  be  measured  and  eliminated.  E.  C.  MURPHY. 

Napa,  Calif. 

[To  the  foregoing  letter  the  following  reply  has  been 
received. — Editor.] 

Sir — In  reply  to  Mr.  Murphy’s  inquiry  regarding  evap¬ 
oration  losses,  I  would  say  that  these  losses  are  such 
a  small  percentage  of  the  seepage  losses  in  irrigation 
canals  under  normal  conditions  that  it  is  generally 
customary  to  consider  them  as  part  of  the  total  loss, 
w'hich  for  convenience  is  usually  called  “seepage.” 

'The  evaporation  losses  become  more  important  in  the 
studies  of  water  requirements  of  plants  where  relatively 
large  areas  of  moistened  soil  in  the  fields  are  subject  to 
evaporation,  and  in  reservoir  storage  projects,  but  they 
are  of  minor  importance  only  in  the  study  of  canal 
losses  in  earth  formation. 

A  United  States  Weather  Bureau  Class  A  evaporation 
station  has  been  maintained  at  Jerome  in  connection 
with  the  hydrometric  studies.  The  following  are  the 
observed  amounts  of  evaporation  in  inches  during  the 
1917  irrigation  season:  April.  4.23;  May,  6.40;  June,  ever,  it  should  be  noted  that  the  fend< 
9.17;  July,  8.20;  August,  7.03;  September,  3.60;  and  not  the  wheel  trace  should  be  used, 
total,  88.63.  on  the  inside  of  the  curve,  this  can  1 

The  relation  between  evaporation  from  floating  pans  the  formula  with  sufficient  accuracy  if 
in  canals  of  average  size  and  evaporr.tion  from  pans  on  to  equal  the  distance  from  the  center  \ 
the  ground,  given  above,  varied  from  65%  to  72%,  of  the  fender,  and  L  the  distance  from 
averaging  68%,  during  the  irrigation  season.  The  rear  wheel  to  the  frrnit  end  of  the  f 


shown  in  your  issue  of  Feb.  27,  1919,  p.  441.  The 
bolt  was  probably  put  in  simply  to  hold  the  parts  in 
place. 

No  one  here  seems  to  know  where  these  rail  sections 
originally  came  from.  W.  H.  McLauchlan. 

Baltimore,  Md. 
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clearance  must  then  be  allowed  to  the  inside  wheel  trace 
of  the  vehicle  on  the  outside  of  the  curve,  and  then  the 
formula  giving:  the  radius  of  the  outer  wheel  trace  can 
be  used.  Some  measurements  of  my  own  on  a  truck  with 
a  wheel-base  of  13  J  ft.  show  that,  on  a  curve  with  an  in¬ 
side  radius  of  40  ft.,  nearly  9  in.  more  width  is  required 
to  the  fender  line  than  to  the  wheel  trace. 

Incidentally,  it  might  be  noted  that,  where  the  quan¬ 
tities  are  odd,  the  trigonometric  method  of  solving  a 
right  triangle  is  invariably  faster  and  less  subject  to 
error  than  the  “square  root  of  the  sum  of  the  squares” 
method.  In  a  case  of  this  kind  the  “correction  method” 
is  even  more  suitable,  and  the  formula  is  much  simpler 
to  u.se  and  sufficiently  accurate  in  the  form : 

R,  =  /?,  -h  R  -  2(i?,  .  B) 

C.  C.  Wiley. 

Associate,  Civil  Engineering  Department, 
Urbana,  Ill.  University  of  Illinois. 


Gas  Plant  Wastes  and  City  Water 

Sir — The  article  by  H.  P.  Bohmann,  on  “Obnoxious 
Tastes  in  Milwaukee  Water”  in  Engineering  News- 
Record,  of  Jan.  23,  1919,  p.  181,  reminds  the  writer  of 
a  similar  experience  encountered  several  years  ago.  The 
Quincy  water-works  office  had  always  received  occa- 
.sional  complaints  regarding  the  water.  Many  of  these 
complaints  were  due  to  sudden  changes  in  the  char¬ 
acter  of  the  water  at  the  source  of  supply,  the  Missis¬ 
sippi  River.  Others  were  probably  due  to  algae  growdihs 
in  the  storage  reservoir.  But  in  1911  complaints  of  a 
medicinal  taste  in  the  water  began  to  come  in.  Some  of 
the  persons  entering  complaints  described  the  taste  as 
being  similar  to  that  of  carbolic  acid ;  others  thought  it 
was  creosote  and  still  others  mentioned  iodoform  and 
ammonia. 

These  complaints  were  not  of  daily  occurrence.  They 
were  received  at  intervals  of  a  month  or  six  weeks. 
When  they  came,  several  were  usually  received  within  a 
few  minutes,  but  by  the  time  an  inspector  could  get  to 
the  source  of  the  complaints  the  trouble  was  practically 
over.  It  soon  became  evident,  however,  that  these  com¬ 
plaints  began  in  the  vicinity  of  the  gas  plant  and  fol¬ 
lowed  the  direction  of  flow  of  the  water  in  the  mains 
from  the  gas  plant  to  the  city  limits.  No  complaints 
were  received  from  the  consumers  living  along  the  10 
blocks  of  mains  lying  between  the  pumping  station  and 
the  gas  plant. 

An  examination  of  the  check  valve  on  the  2-in.  water 
service  running  into  the  gas  works  revealed  the  fact 
that  something  more  corrosive  than  city  water  was  get¬ 
ting  through  it.  It  was  no  longer  a  check  valve,  and  it 
was  very  evident  that  gas-house  liquids  might  be  forced 
or  drawn  into  the  water  mains  at  any  time  by  the 
simple  process  of  shutting  off  the  water  pressure  in  the 
district  at  the  gas  plant.  Two  check  valves  were  in¬ 
serted  tandem  in  the  service  pipe,  in  1912,  and  there 
has  been  no  recurrence  of  the  trouble. 

At  the  time  this  trouble  developed  the  Quincy  wa¬ 
ter-supply  was  not  sterilized.  When  the  source  of  the 
taste  was  finally  located,  hypochlorite  was  being  used. 
This  would  indicate  that  the  addition  of  chlorine  is  not 
necessary  to  develop  the  obnoxious  taste  from  gas-house 
waste.  W.  R.  Gelston, 

Quincy,  Ill.  Superintendent  Water  Department. 
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History  and  Use  of  the  Manning:  Formuia  , 

Sir — On  reading  the  letter  by  H.  R.  Leach  and  R.  E. 
Horton  on  the  Manning  formula,  in  Engineering  Neics- 
Record  of  Mar.  13,  1919,  p.  586,  it  occurs  to  me  that 
American  engineers  generally  are  not  very  familiar 
with  that  formula.  Accordingly,  I  submit  the  follow¬ 
ing  notes  on  the  history  and  purpose  of  the  Manning 
formula: 

Before  the  publication  of  Parker’s  “Control  of  Wa¬ 
ter,”  the  so-called  Manning  formula  for  open  channels 
was  not  generally  known  to  American  engineers.  It 
has,  however,  been  used  by  English  engineers,  to  some 
extent,  in  India,  Australia  and  Egypt,  during  the  past 
20  years.  It  is  mentioned  in  “Elementar>’  Hydraulics,” 
by  Sir  William  Willcocks,  1899,  and  in  Flamant’s  “Hy- 
draulique,”  of  about  the  same  date.  Buckley’s  “Irriga¬ 
tion  Pocket  Book”  (second  edition,  1913),  contains  an 
interesting  discussion  of  the  relation  between  Kutter’s 
and  Manning’s 

It  is  interesting  to  note  that  the  Manning  formula 
apparently  never  was  written  by  Manning  in  the  form 
now  used.  Manning’s  investigation  (Trans.  Inst.  C.  E. 
of  Ireland,  Vol.  XX,  1891)  resulted  in  the  derivation  of 
an  open-channel  formula  which  has  now  little  more  than 
historical  interest.  The  formula  which  is  now  used  and 
bears  Manning’s  name  appears  to  be  simply  the  result 
of  a  casual  observation. 

As  a  step  in  the  derivation  of  the  formula  which  he 
recommended.  Manning  investigated  the  formula  v  — 
cr*  «,•  and  noted  that  the  value  of  c  (with  the  formula 
expressed  in  metric  units)  appeared  to  be  very  nearly 
equal  to  the  reciprocal  of  Kutter’s  n.  He  did  not,  how¬ 
ever,  write  the  formula  in  the  obvious  form  v  =  -  r*  «*, 

in  which  n  is  to  be  given  the  sam'e  value  as  n  in  Kut¬ 
ter’s  formula.  This  is  what  is  now  generally  known  as 
the  Manning  formula  expressed  in  metric  units.  Ex¬ 
pressed  in  English  units  the  formula  becomes. 


The  advantages  claimed  for  the  Manning  formula  are 
chiefly  those  of  simplicity.  Results  obtained  by  using 
this  formuia  agree  very  closely  with  those  obtained  with 
the  Kutter  formula,  and  those  engineers  who  think  of 
open  channels  in  terms  of  Kutter’s  n  may  shift  to  a 
simpler  formula  without  familiarizing  themselves  with 
a  new  set  of  coefficients  and,  it  is  asserted^  without 
making  any  sacrifice  in  accuracy. 

Horace  W.  King, 

Professor  of  Hydraulic  Engineering. 

University  of  Michigan,  Ann  Arbor. 


Water  Treatment  in  Detroit  Effective 

Two  pounds  of  liquid  chlorine  per  1,000,000  gal., 
costing  Detroit  33ic.  per  1,000,000  gal.,  reduced  the 
gelatin  20-deg.  bacterial  count  on  the  average  from 
213.7  to  10.6  per  cubic  centimeter.  B.  coli  in  1  c.c.  in 
the  river  water  was  found  on  six  days,  or  17  times  in 
772  tests.  In  10-c.c.  portions  positive  reactions  were 
obtained  on  178  days,  or  642  times  in  3860  tests.  None 
was  found  in  the  treated  water  in  1-c.c.  samples  out  of 
775  tests,  but  in  10-c.c.  samples  the  tests  were  positive 
on  22  days,  or  23  times  out  of  3875  tests. 


Hints  for  the  Contractor 


of  meals  served.  When  the  noonday  meals  averajyed 
1300  daily  there  were  two  waiters  stationed  in  each 
mess  hall  and  seven  at  each  set  of  serving  tables,  makiny 
a  total  of  36.  During  the  week  of  Nov.  8  to  1-1,  m 
elusive,  when  17,859  meals  were  served,  the  mess  hall 
force  consisted  of  one  manager,  two  assistant  man¬ 
agers,  two  bakers,  one  bakers’  helper,  six  cfX)ks. 

three  vegetable  men.  :{H 
waiters,  seven  di.shwashers. 
four  scrubmen,  three  labor¬ 
ers,  one  ticket  seller,  four 
checkers,  three  exit  men 
and  one  storekeeper. 

The  construction  of  the 
extension  to  Camp  Custer 
was  under  the  direction  of 
Maj.  T.  A.  Lei.sen,  con¬ 
structing  quartermaster, 
and  Samuel  A.  Greeley,  su¬ 
pervising  engineer.  The  \V. 
E.  Wood  Co.,  Detroit,  Mich., 
was  the  general  contractor. 
M.  D.  Kauffman  was  divi¬ 
sion  engineer  in  charge  of 
sanitation.  In  last  week’s 
■Record,  p.  619,  Mr.  Kauffman 
told  how  the  sanitary  service  rid  the  extension  to  Camp 


A  /CESS-HALL  arrangement  and  cafeteria  service 
JVl  made  possible  the  serving  of  meals  in  25  min.  to 
1360  men  constructing  the  extension  to  Camp  Custer, 

.Michigan.  From  Oct.  6  tr 
161,609  meals  w’as  served 
at  a  cost  to  the  workmen  of 
33  k'.  per  meal.  The  actual 
«'ost  of  each  meal  was 
30.8c.;  the  remainder  was 
profit.  To  accommodate 
the  construction  force,  four 
regulat'on  Army  mess  halls 
were  connected,  as  shown  by 
the  drawing,  using  t?mpo- 
rary  construction  cons'.sting 
of  two  serving  rooms  and 
a  kitchen.  The  meats  and 
vegetables,  when  prepared, 
were  put  in  copper  steamers 
and  removed  from  the 
kitchen  to  the  .steam  tables, 
in  the  serving  room,  where 
they  were  kept  hot  for  serving.  There  was  one  central  issue  of  Kufiitieer.nff  Neirn- 
entrance  to  each  serving  room,  and  the  steam  tables  were 

loeat^  on  either  side  of  the  two  entrances.  The  workers  Custer  of  influenza, 
passed  in  two  lines  through  the  turn.stiles  and  into  each 
serving  room.  At  the  tray  and  plate  tables,  directly  op¬ 
posite  the  entrance,  the  lines  separated,  turning  to  the 
north  and  south  wings,  and  as  the  men  passed  along  the 
steam  tables  they  were  served  with  meat,  potatoes  and 
two  other  vegetables.  At  the  adjoining  tables  they  re¬ 
ceived' dessert,  coffee,  knives,  forks  and  spoons.  Then, 
continuing  in  formations,  they  filed  into  the  mesa  halls 
and  seated  themselves  at  the  tables.  The  bread  and  butter 
were  served  on  the  tables  and,  with  this  exception,  it 
required  only  25  min.  for  serving  the  food  for  1360 
persons,  the  total  capacity  of  the  four  mess  halls.  The 
number  of  waiters  depended  entirely  upon  the  number 


Other  Articles  in  This  Issue  of  Interest 
to  Contractors: 

Solving  Construction  Problems  in  Canal 
Street  Subway  Page  fi.'iO 

Assoriafed  General  ContracUirs  .\dnpt  Con¬ 
structive  Program  Page  669 

Spraying  Paint  on  Corrugated  Steel  Before 
Shipment  Page  676 

Move  Equipment  and  Material  fer  Dam 
Through  Small  Tunnel  Page  681 

How  Were  Cost-Plus  Contracts  Obtained? 
(Letter)  Page  68.1 


Saucer-Topped  Garbage  Table  Prevents 
Spattering 

CLEANLY  handling  of  garbage  in  a  construction 
camp  mess  hall  for  the  workmen  building  the  ex¬ 
tension  to  Camp  Custer,  Michigan,  was  made  easy  by 
dished  tables  and  covered  cans.  The  dished  top  of  the 
garbage  table  was  sheeted  smoothly  with  galvanized 
iron.  Through  an  opening  in  the  center  the  garbage 
fell  into  the  garbage  can,  which  was  of  a  height  to  fit 
closely  under  the  table  and  thus  prevent  spattering. 
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KOITR  MESS  HALI..S  SUPPLIED  FROM  COMMON  KITCHEN  AND  SERVING  ROOMS 
The  (lash  llnea  Indicate  tl»  lines  of  travel  of  workmen  through  the  turnstiles,  past  the  serving  tables,  to  places  In  the  mess  halls 


■an  held  40  gal.  When  filled  it  wa-s  covered  and  connected  to  the  slab  which  had  to  be  broken  down  in 
to  the  loading  platform  outside  the  kitchen,  the  adjacent  part  of  the  building,  so  that  special  care 
here  the  cans  were  loaded  into  wagons  designed  was  neces.sary  to  prevent  damage  to  the  truss, 
i  15  cans,  and  were  hauled  .to  the  garbage  bury-  Concrete  girders  were  either  broken  by  the  drop  ham- 
■ound.  The  di.shed,  iron-covered  top  of  the  table  mer  or  pulled  down  by  slings  and  the  cable  of  the  hoist¬ 
ing  engine.  Most  of  them  were  pulled  down  and  then 
broken  up  on  the  floor  by  the  drop  weight,  these  blows 
also  helping  to  break  the  fl(K)r  slab.  Concrete  columns 
were  pulled  down  and  broken  in  the  same  way.  An 
acetylene  torch  was  u.sed  in  cutting  the  reinforcing 
bars.  The  debris  was  wheeled  to  a  chute  ending  in  a 
large  bin  from  which  the  wagons  were  loaded,  the 
loading  being  done  in  this  way  in  about  two  minutes. 

Dynamite  was  necessary  to  blow  up  the  brick  arch 
over  the  main  entrance,  as  this  work  was  done  after  the 
derrick  had  been  removed  and  hand  labor  was  too  .slow. 
The  wrecking  of  this  part  of  the  building  and  the  ere<-- 
tion  of  a  lighter  structure  to  replace  it  was  done  by  the 
Cleveland  Wrecking  &  Contracting  Co.,  Minneapolis, 
Minn. 
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Curved  Steel  End  Plates  for  Concrete 
Screed  Prevent  Waste 

To  PRKVKNT  the  concrete  which  piles  up  in  front 
of  a  screed  on  a  concrete  paving  job  from  wasting 
over  the  sides  as  the  .screed  is  pulled  back  and  forth, 
the  Merrill  Road  Improvement  Co.,  of  Chattanooga, 
Tenn.,  has  devised  a  curved  steel  plate,  which  is  fast¬ 
ened  to  the 
screed,  and  pro¬ 
jects  out  in 
front  of  it.  With 
one  of  these 
plates  at  each 
end  of  the 
screed,  the  sur¬ 
plus  concrete  at 
the  edges  is 
dragged  toward 
the  center  of  the 
pavement  each 
time  the  screed 
moves  from  side 


made  washing  and  scouring  easy,  and  was  large  and 
deep  enough  to  eliminate  spattering  unless  the  kitchen 
help  was  grossly  careless  in  the  handling  of  the  camp 
garbage.  The  names  of  the  officials  in  charge  of  the 
camp  are  given  in  the  preceding  page,  in  the  article 
describing  the  cafeteria  plan  of  serving  meals  there. 


Derrick  With  Drop  Weight  Wrecks  Old 
Concrete  Building 

WRECKING  a  reinforced-concrete  structure  by 
means  of  a  drop  hammer,  acetylene  torches  and 
cables  was  work  required  in  the  removal  of  part  of  the 
old  National  Guard  armory  in  Minneapolis,  Minn.,  in 
1918.  This  proved  a  difficult  task,  owing  to  the  greaf 
thickness  and  density  of  the  concrete.  Some  of  the 
floor  .slabs  were  nearly  2  ft.  thick,  and  it  is  stated  that 
concrete  seemed  to  have  been  poured  in  to  level  up  the 
floors  in  some  parts.  In  the  main  hall  the  floor  was  14 
in.  thick. 

For  breaking  up  the  floors,  a  stiffleg  derrick  with  a 
20-hp.  engine  was  installed,  handling  a  2600-lb,  drop 
weight.  At  first  an  ordinary  pile  hammer  was  used 
as  the  weight,  but  this  proved  unsatisfactory,  as  it  cut 
the  wire  strands  of  the  cable.  A  pear-shaped  drop  was 
substituted,  therefore,  and  was  similar  to  the  drop  used 
in  the  wrecking  of  a  Chicago  building,  as  de.scribed  in 
Knginep.rhig  Nervs-Record  of  Dec.  27,  1917,  p.  1208. 
The  Minneapolis  derrick  had  a  40-ft.  mast  and  a  60-ft. 
boom,  using  a  drop  of  about  20  ft.  as  a  rule,  although 
at  times  this  was  increased  to  40  ft.  This  machine  was 
stationed  first  on  the  top  story,  so  that  it  could  break 
down  the  roof  and  then  the  floor,  being  shifted  over  the 
floor  as  required.  It  was  then  moved  down  to  the  lower 
floors,  successively.  Blows  were  concentrated  at  the 
center  of  the  panel  whenever  convenient,  but  this  plan 
could  not  be  followed  generally,  as  the  work  had  to  be 
done  in  such  a  manner  that  the  vibration  would  not  af¬ 
fect  the  remainder  of  the  building,  which  has  a  large 
auditorium  with  the  front  part  of  the  roof  carried  by  a 
1 60-ft.  steel  truss.  The  lower  portion  of  this  truss  was 


SCREKn  OPKRATEP  BY  ROD  AND 

to  side.  Another  rope 

feature  is  the  method  of  operating  the  screed.  At 
each  end  is  a  steel  rod  by  which  the  screed  is  pulled 
back  and  forth,  and  a  rope  by  which  it  is  pulled 
forward.  This  arrangement  is  a  good  one  for  getting 
good  screeding,  as  the  men  who  pull  back  and 
forth  do  not  pull  forward,  and  the  men  who  pull  for¬ 
ward  cannot 

^  ^  »  push  backward. 

y  ‘  ^  ward  motion, 

and  eliminates 
the  possible 

’  •  .  -f  backward 

i — i-i- — 1^— - - - rl_ - —  movement 

BENT  PLANK  ATTACHED  TO  SCREED  which  CaUSCS 

poor  screed¬ 
ing.  The  pictures  were  taken  on  Government  road  work 
between  Fort  Oglethorpe,  Georgia,  and  Chattanooga. 
Tenn.  Maj.  P.  M.  Ripley  is  constructing  quartermaster, 
under  whom  W.  L.  Dodds  is  engineer  in  charge. 


News  of  the  Week 

April  3, 1919 


Hurley  Submits  a  Plan  for 
Steel  Ship  Operation 

Would  Sell  VesMle  at  Market  Price  bat 
Retain  Control  for  a  Limited 

Period  Through  Mortgage 

Chairman  E.  N.  Hurley  of  the  United 
States  Shipping  Board  announced  in  a 
speech  in  New  York  last  week  a  pro¬ 
posed  plan  for  the  future  control  and 
operation  of  the  ships  which  have  been 
built  under  the  auspices  of  the  United 
States  Shipping  Board.  Briefly,  the 
scheme  which  he  purposes  to  recom¬ 
mend  to  Congress  contemplates  the 
eventual  sale  of  all  of  the  Governmont- 
owned  ships  to  private  interests,  but 
the  retention  of  partial  Government 
control  through  a  period  of  years  by 
means  of  the  Government  holding  of  a 
mortgage  and  the  Government  issuance 
of  insurance.  There  is  to  be  established 
a  special  fund,  under  the  control  of  the 
Government,  which  will  be  used  to  fos¬ 
ter  the  development  of  certain  trade 
routes. 

Mr.  Hurley  stated  that  when  the 
present  contracts  are  completed  there 
will  be  under  the  American  flag  next 
year  16,732,700  dead-weight  tons  of 
oceangoing  steel  cargo  and  passenger 
ships.  He  is  convinced  that  Govern¬ 
ment  ownership  and  operation  of  these 
ships,  except  as  a  last  resort,  is  unde¬ 
sirable.  On  the  other  hand,  he  thinks 
that  were  the  ships  built  at  Government 
expense  to  be  used  now  merely  for  the 
advantage  of  groups  of  ship  operators 
with  sufficient  capital  to  purchase  the 
ships  from  the  Government,  he  would 
unhesitatingly  advocate  the  retention 
of  the  whole  fleet  by  the  Government. 
His  plan  is  intended  to  provide  as  soon 
as  possible  the  necessary  development 
of  the  American  merchant  marine,  at 
the  same  time  guaranteeing  to  the  peo¬ 
ple  of  the  United  States  as  large  a  re¬ 
turn  as  possible  from  the  war  expendi¬ 
ture  for  ships. 

Prices  for  Sale  of  Ships 

The  primary  recommendation  of  the 
plan  is  that  the  ships  should  be  sold  at 
a  price  which  fairly  reflects  the  current 
war  market  for  similar  tonnage. 
Twenty-five  per  cent,  of  the  purchase 
price  of  each  ship  is  to  be  paid  down, 
the  remainder  to  be  paid  in  annual  in¬ 
stallments  over  a  period  not  exceeding 
10  years.  The  Government  will  take  a 
mortgage  for  this  unpaid  balance, 
charging  interest  at  the  customary 
commercial  rate  of  6%,  but  inasmuch 
as  the  Government  ordinarily  borrows 
money  at  4%,  the  1%  difference  will  be 
diverted  to  the  merchant  marine  de¬ 
velopment  fund  noted  above.  At  the 
same  time,  the  purchaser  is  to  be  re- 
iConeludea  om  pag*  680) 


Employment 

For  the  convenience  of  engi¬ 
neers  returning  from  military 
life,  and  others,  there  are  listed 
below  agencies  which  may  be 
helpful  to  those  who  are  seeking 
employment : 

Engineering  Societies  Em¬ 
ployment  Bureau;  secretary,  29 
West  39th  St.,  New  York  City. 

American  Association  of  En¬ 
gineers,  29  So.  La  Salle  St.,  Chi¬ 
cago.  Service  to  members  only, 
but  Army  or  Navy  engineers  in 
uniform  who  are  eligible  to  certi¬ 
fied  membership  may  join  with¬ 
out  payment  of  entrance  fees  or 
dues  while  in  uniform  and  for 
six  months  after  diccharge. 

Engineers'  Service  Bureau, 
maintained  by  the  Joint  Council 
of  Engineering  Societies  of  San 
Francisco,  Engineers’  Club,  67 
Post  St.,  San  Francisco.  Only 
applications  by  mail  or  wire  will 
be  considered. 


Hold  Hearing:  on  Professional 
Railway  Engineers’  Wag:es 

Representatives  of  Engineering  Coun¬ 
cil  and  of  the  American  Association  of 
Engineers  appeared  before  the  Railroad 
Administration  at  Washington  on  Mar. 
31  and  Apr.  1  in  reference  to  the  pro¬ 
posed  revised  scale  for  the  professional 
engineers  in  railway  service.  By  re¬ 
striction  of  a  previous  ruling  of  the 
administration  consideration  at  this 
hearing  was  confined  to  salaries  below 
|260  per  month. 

Seattle  Acquires  Street  Railways 

Transfer  of  the  Seattle  street-rail¬ 
way  lines  of  the  Puget  Sound  Light  & 
Power  Co.  to  the  city  for  $15,000,000  in 
bonds  was  made  Mar.  31,  to  become  ef¬ 
fective  Apr.  1.  The  interest  and  re¬ 
demption  charges  are  to  be  paid  from 
the  revenues  of  the  system.  The  com¬ 
pany  agrees  to  sell  current  to  the  city 
at  Ic.  per  kilowatt  until  the  city  is 
ready  to  supply  its  own  current  Some 
2000  company  employees  will  be  put 
on  the  city  payroll.  Negotiations  for 
the  purchase  of  the  Seattle  &  Rainier 
Valley  Ry.  are  said  to  be  well  under 
way.  The  city  already  has  some  mu¬ 
nicipal  street-railway  lines.  Thomas  F. 
Murphine,  superintendent  of  public 
utilities,  announces  that  tickets  will  be 
eliminated  and  the  nickel  made  the 
standard  fare,  except  for  children. 


New  York  Engrineers  Move  to 
Form  L<^1  Society 

Action  Taken  at  Meeting  Callc-d  to 
Discusa  the  Engineer  as  a 
Citizen 

On  Mar.  26  a  meeting  in  New  York, 
having  as  its  theme  “The  Engineer  as  a 
Citizen,”  resulted  in  the  adoption  of 
resolutions  looking  to  the  organization 
of  a  New  York  local  engineering  so¬ 
ciety,  through  the  affiliation  of  existing 
locals  and  of  local  sections  of  the  na¬ 
tional  engineering  societies. 

The  meeting  was  held  under  the 
auspices  of  the  New  York  local  sections 
of  the  mining,  mechanical,  and  auto¬ 
motive  engineers’  societies.  The  local 
members  of  all  other  societies  were  in¬ 
vited  to  attend  and  participate  in  the 
discussion.  Gano  Dunn  presided.  Philip 
N.  Moore,  of  St.  Louis,  spoke  on  the 
civic  responsibility  of  the  engineer, 
Cal  ert  Townley  on  his  relation  to 
legislation.  Nelson  P.  Lewis  on  his  re¬ 
lation  to  administration,  Spencer  Mil¬ 
ler  on  his  relation  to  public  opinion,  and 
Comfort  A.  Adams  on  his  relation  to 
production  and  distribution.  In  the 
main,  the  addresses  followed  lines  al¬ 
ready  well  covered  in  discussions  of 
these  topics.  There  was  repeated  em¬ 
phasis  on  the  need  for  the  engineer’s 
clear  thinking  in  the  present  social 
crisis,  while  the  governing  idea  in  Mr. 
Miller’s  discussion  was  that  the  engi¬ 
neer’s  influence  on  public  opinion  would 
be  in  proportion  to  his  spiritual 
strength  and  his  character. 

Except  for  discussions  by  J.  E.  John¬ 
son,  Jr.,  and  G.  S.  Van  Gilder,  the  re¬ 
marks  following  the  opening  discussion 
referred  to  professional  organization, 
and  particularly  to  that  of  the  engi¬ 
neers  of  the  metropolitan  district.  Mr. 
Johnson,  pointing  out  the  function  of 
the  Engineering  Council,  declared  that 
its  membership  was  too  much  concen¬ 
trated  in  New  York  and  that  it  lacked 
the  authority  necessary  for  a  strong 
unifying  body.  One  of  the  reasons  for 
the  failure  of  engineering  societies  to 
rise  to  their  responsibility,  was,  in  his 
opinion,  that  those  elected  to  office  are 
men  who  have  made  reputations  and 
dc  not  want  to  risk  spoiling  them  by 
ti  ming  their  hands  to  new  tasks.  Lieut. 
Van  Gilder  pointed  out  that  the  respon¬ 
sibility  of  the  engineer  for  the  sociologi¬ 
cal  conditions  springs  out  of  the  present 
industrialism,  which  is  the  creation  of 
the  engineer. 

Daniel  L.  Turner,  chief  engineer  of 
the  New  York  Public  Service  Commis¬ 
sion,  in  the  discussion  of  professional 
organization,  urged  the  support  of  the 
American  Association  of  Engineers  as 
the  unifying  medium  in  civic  activity. 

The  resolution  looking  to  organiza- 
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made  vacant  by  the  death  of  Lof^an 
Waller  Page.  Mr.  MacDonald  has  been 
active  in  a  number  of  highway  organ¬ 
izations  and  has  been  one  of  the  in¬ 
fluential  menabers  of  the  American  As¬ 
sociation  of  State  Highway  Officials. 


Federal-Aid  Road  Bill  Introduced 
In  Canadian  Parliament 

A  bill  which  would  appropriate  $20,- 
000,000  to  be  used  in  aiding  the  prov¬ 
inces  to  build  roads  has  been  introduced 
in  the  House  of  Commons  of  the  Can¬ 
adian  Parliament,  at  Ottawa.  The  bill 
provides  for  the  payment  of  $80,000 
per  year  to  each  province,  plus  a  fur¬ 
ther  payment  based  upon  population  as 
determined  by  the  latest  Federal  census. 
It  also  provides  that  any  highway  for 
which  aid  is  granted  shall  be  con¬ 
structed  or  improved  in  accordance  with 
an  agreement  to  be  made  with  the 
provincial  Government,  covering  cost 
and  specifications.  The  amounts  given 
to  the  provinces  must  not  exceed  40% 
of  the  actual  and  necessary  cost  of  the 
improvements.  The  sum  of  $25,000  was 
appropriated  for  the  organization  staff 
of  the  Highway  Department,  of  which 
A.  W.  Campbell  is  commissioner. 


T.  H.  MACDONALD 


Hurley,  of  the  Hurley-Mason  Co.,  Ta-  road  work  in  Iowa  in  1906  placed  this  pose  of  stabilizing  Canadian  construc- 
conia;  secretary,  H.  M.  Leighton,  of  work  under  the  supervision  of  the  Iowa  tion  industries,  will  cooperate  with  the 
Minneapolis;  treasurer,  Claude  H.  State  College,  and  Mr.  MacDonahl  be-  national  reconstruction  movement  in- 
Siems,  of  Siems,  Helmers  &  Schaifner,  came  the  executive  officer  at  the  begin-  augurated  by  the  Government, 
of  St.  Paul.  ning.  As  the  work  increased,  an  engi-  ■■ 

-  neering  as  well  as  an  administrative  Interstate  Flood  Control 

staff  was  placed  under  his  direction,  _ 

Cnnoroia  Pino  Aoonointion  when  the  Iowa  Highway  Commis-  Proposed 

V^oncreie  t-ipe  Association  created  as  an  independent  Interstate  flood  control  through  the 

Keorg^anizes  body  he  was  naturally  made  the  State  cooperation  of  North  and  South  Da- 

The  American  Concrete  Pipe  Asso-  Highway  Engineer  and  its  executive  kota  and  Minnesota  is  authorized  so 
cation  was  reorganized  by  action  of  the  officer.  one  of  the  states  is  concerned 

annual  convention,  Feb.  14-15,  and  by  The  work  in  Icwa  has  been  unusual,  by  a  bill  that  has  passed  the  North  Da- 
further  action  of  the  executive  commit-  in  that  it  is  all  done  through  the  county  kota  legislature  and  has  been  signed  by 
tee,  which  met  at  Chicago  Mar.  15.  organizations.  It  has  required  both  en-  the  Governor.  The  bill  provides  for  a 
Greater  support  has  been  voted  for  the  gineering  and  administrative  ability  of  flood-control  commission,  composed  of 
technical  committee  studying  concrete  a  high  order,  and  the  successful  manner  the  State  Engineer,  the  dean  of  the 
sewer  pipe,  drain  tile,  and  culvert  pipe,  in  which  the  counties  have  been  en-  School  of  Engineering  and  Mechanic 
and  a  series  of  tests  has  been  outlined  couraged  to  develop  sound  engineering  Arts  of  the  North  Dakota  Agricultural 
for  further  study  of  the  reinforcement  departments  doubtless  had  a  marked  College,  and  the  dean  of  the  School  bf 
for  culvert  pipe.  influence  in  the  choosing  of  Mr.  Mac-  Mines  of  North  Dakota.  The  commis- 

There  are  at  present,  approximately,  Donald  to  take  charge  of  the  Federal-  sion  will  appoint  a  flood-control  engi- 
lOO  manufacturers  of  concrete  drain  aid  work  of  the  Bureau  of  Public  neer.  It  is  directed  to  cooperate  with 
tile  and  sewer  pipe  in  the  United  States  Roads.  While  for  the  present  he  will  de-  the  Departments  of  the  Interior  and  of 
and  Canada,  a  large  majority  of  which  vote  his  time  more  particularly  to  the  War  as  well  as  with  the  States^  of 
will  be  members  of  the  association.  It  solving  of  problems  arising  from  the  in-  South  Dakota  and  Minnesota.  Prelimi- 
is  planned  to  open  offices  in  a  short  creased  appropriations  for  Federal  aid,  nary  surveys  of  the  Red  River  Valley, 
time,  with  executive  officers  in  charge,  it  is  planned  that  in  the  near  future  he  looking  to  flood  control,  are  already  be- 
to  further  the  educational  work  which  will  formally  assume  the  position  of  ing  made  by  P.  G.  Simons,  of  the  United 
is  now  started.  director  of  the  Bureau  of  Public  Roads,  States  Department  of  Agriculture. 
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Hurley  Submits  Plan  for  Ship 
Operation 

(Concluded  from  page  688) 
quired  to  insure  with  an  American 
marine  insurance  company  his  equity 
in  the  vessel,  but  the  Government  will 
carry  in  its  own  fund  for  the  pur¬ 
chaser’s  account  the  hull  and  machinery 
insurance  coverini?  that  part  of  the 
vessel  for  which  payment  has  not  been 
made.  Inasmuch  as  the  Government 
can  carry  this  insurance  for  at  least 
1%  less  than  the  market  rate,  this 
1%,  too,  will  be  diverted  to  the  de¬ 
velopment  fund. 

Each  purchaser  who  wishes  to  op¬ 
erate  in  foreign  trade  should  be  obliged 
to  incorporate  under  a  Federal  char¬ 
ter,  for  which  legislation  will  have  to  be 
obtained,  and  provision  is  to  be  made 
that  all  control  shall  remain  in  Ameri¬ 
can  hands.  One  member  of  the  board 
of  directors  of  each  company  is  to  be 
named  by  the  Government,  and  these 
directors  will  be  formed  into  a  board  of 
Government  directors,  who  will  have 
certain  advisory  powers  in  relation  to 
the  administration  of  the  development 
fund.  This  fund  is  to  be  used  to  re¬ 
lieve  such  financial  difficulties  as  may  be 
encountered  in  the  development  of  an 
adequate  and  well  balanced  American 
merchant  marine.  For  instance,  one 
suggestion  is  that  if  the  Government 
thinks  that  a  certain  trade  route  should 
be  opened,  a  company  may  buy  ships 
for  the  express  purpose  of  operating 
on  that  route.  If  operation  does  not 
prove  profitable  at  once,  it  will  be  neces¬ 
sary  to  provide  for  the  payment  of  de¬ 
faulted  interest  from  the  merchant  ma¬ 
rine  development  fund  in  the  discre¬ 
tion  of  the  Government  agency,  and 
when  the  ships  of  the  route  earn  their 
annual  interest  rate  and  a  profit,  one- 
half  the  profit  earned  each  year  should 
be  paid  into  the  development  fund  until 
all  moneys  drawn  from  that  fund,  on 
account  of  the  vessel  in  question,  shall 
have  been  replaced.  The  other  half 
should  go  to  the  stockholders  of  the 
company.  If  the  route  does  not  prove 
profitable,  the  ships  on  it  may  be  trans¬ 
ferred  by  the  Government  to  other 
routes  and  if  the  Government  becomes 
convinced  that  the  vessel  has  failed  to 
make  expenses  solely  or  chiefly  because 
of  incapable  management,  it  may  fore¬ 
close  the  mortgage  which  it  holds  on 
the  vessel. 

A  final  clause  in  the  plan  is  that, 
until  sold  under  the  terms  stated,  all 
vessels  should  remain  the  property  of 
and  should  be  operated  by  the  Govern¬ 
ment  of  the  United  States.  Mr.  Hur¬ 
ley  specifically  stated  that  the  wood 
ships  are  not  included  in  this  plan. 


To  Start  Sewage-Treatment 
Works  for  Cleveland 
Plans  for  sewage-treatment  works  at 
the  westerly  site,  Cleveland,  Ohio,  will 
be  ready  Apr.  15  and  bids  will  be  re¬ 
ceived  May  6.  The  plant  will  include 
grit  chamlMrs,  two-story  settling  tanks, 
outfall  conduits,  buildings  and  appur¬ 
tenances.  This  is  the  first  of  three  pro¬ 
posed  plants.  Ed.  Shattuck  is  com¬ 


missioner  of  purchases  and  supplies, 
Robert  Hoffmann  Is  city  engineer,  and 
George  B.  Gascoigne  is  city  sanitary 
engineer.  The  announcement  of  Apr. 
22  as  the  date  for  opening  bids  made 
in  our  advertising  columns  of  earlier 
date  was  due  to  a  misunderstanding. 


New  Assistant  Secretary  for  Civil 
Engineers’  Society 

The  March  Proceedmga  of  the 
American  Society  of  Civil  Engineers 
announces  the  appointment  of  Capt. 
Stephen  L.  Coles  as  assistant  secre¬ 
tary,  succeeding  Thomas  J.  McMinn, 
who  for  21  years  has  been  assistant 
secretary  of  the  society.  Mr.  McMinn 
will  continue  to  give  the  society  the 
benefit  of  his  experience  in  the  society’s 
work  until  Captain  Coles  becomes  fa¬ 
miliar  with  his  new  duties,  after  which 
the  former  will  be  retired  on  half  pay. 

Captain  Coles  has  been  identified 
chiefly  with  electrical  engineering  work, 
having  made  a  special  study  of  service 
and  public-policy  questions  affecting 
central  electric-light  stations.  After 
leaving  the  Massachusetts  Institute  of 
Technology  he  became  Boston  corres¬ 
pondent  and  later  managing  editor  of 
the  Electrical  Review.  He  has  written 
extensively  on  electrical  subjects,  both 
for  the  lay  and  engineering  press,  was 
at  one  ti.oe  acting  secretary-treasurer 
of  the  Society  for  Electrical  Develop¬ 
ment,  aided  the  Toronto  Electric  Light 
Co.,  Ltd.,  of  Toronto,  Can.,  in  working 
out  its  general  policies,  and  just  before 
entering  the  Ordnance  Department  of 
the  Army,  during  the  war,  was  on  the 
engineering  staff  of  M.  W.  Thompson, 
specialist  in  litigated  engineering  mat¬ 
ters  and  in  reports  on  railroads  and 
other  large  properties.  In  this  work 
Captain  Coles  devoted  his  attention 
principally  to  electrical  public  utilities 
having  problems  of  service,  policy,  and 
competition  to  solve. 

Captain  Coles  is  not  a  member  of  the 
society.  _ 

National  Lumber  Manufacturers 
to  Hold  Convention 

The  National  Lumber  Manufactur¬ 
ers’  Association  will  hold  its  annual 
convention  Apr.  16-17,  at  the  Congress 
Hotel,  Chicago.  Most  of  the  sessions 
will  be  devoted  to  a  discussion  of  sub¬ 
jects  which  more  particularly  pertain 
to  the  industry,  but  on  the  morning  of 
Apr.  15  a  technical  session  will  be  held 
at  which  the  following  subjects  of  in¬ 
terest  to  engineers  will  be  presented; 

“Standards  of  Wood  Construction 
from  the  Standpoint  of  the  Architect,” 
by  Sullivan  W.  Jones,  chairman  of  the 
Structural  Service  Committee,  Ameri¬ 
can  Institute  of  Architects;  “Commer¬ 
cial  Uses  of  Treated  Lumber,”  by  A.  R. 
Joyce,  acting  president  of  the  American 
Wood  Preservers’  Association;  “Devel¬ 
opment  in  Heavy  Timber  Construc¬ 
tion,”  by  C.  E.  Paul,  construction  engi¬ 
neer,  National  Lumber  Manufacturers’ 
Association;  “Protection  from  Fire  in 
Wooden  Buildings,”  by  W.  C.  Robinson, 
vice-president  and  chief  engineer  of  the 
Underwriters*  Laboratories. 


Two-Day  Technical  Meetinu 
of  Water  Producers 

Purification  and  Other  Topics  Occupv 

Attention  of  Illinois  Section  of 
Water-Works  Association 

Practically  all  of  the  twenty  pap(  r> 
presented  Mar.  25-26  at  the  well  at¬ 
tended  meeting  of  the  Illinois  Section 
of  the  American  Water-Works  As¬ 
sociation  were  technical.  Chemical 
treatment  for  the  softening,  clarifica¬ 
tion  and  sterilization  of  water  was 
treated  in  five  papers.  Well  supplies, 
pumping,  construction  and  operation 
received  attention  in  three  papers. 
War  work  was  reflected  in  an  equal 
number. 

M.  F.  Stein  reviewed  the  work  of  the 
testing  station  at  Cleveland,  Ohio,  on 
water  softening.  The  design  of  the 
chemical  treatment  process  as  dictated 
by  the  experimental  work  was  brought 
out  to  indicate  that  local  tests  should 
precede  design  in  most  cases. 

Several  typhoid  fever  outbreaks  in 
Moline,  Ill.,  have  occurred  in  the  past 
two  years.  M.  C.  Sjoblom  traced  the 
cause  to  a  bypass  valve  permitting  un¬ 
filtered  water  to  enter  the  clear  well 
at  a  time  when  little  or  no  chlorine 
was  being  applied. 

Lieut.  Everett  Judson,  of  the  United 
States  Public  Health  Service,  detailed 
experiments  on  adonite,  a  fermenting 
sugar,  to  differentiate  B.  coli.  Opinions 
expressed  in  discussion  indicated  that 
the  test  was  not  yet  a  safe  one. 

Chlorine,  Chloramine  and 
Crenothrix 

After  a  trial  of  more  than  a  year  the 
Champaign  &  Urbana  Water  Co.  still 
finds  the  use  of  4.6  lb.  of  chlorine  per 
1,000,000  gal.  is  an  effective  agent  in 
eliminating  crenothrix  from  its  ground 
water-supply,  said  F.  C.  Amsbary.  W. 
F.  Monfort,  in  detailing  work  done  on 
the  problem  in  conjunction  with  0.  A. 
Barnes,  indicated  that  chloramine  was 
a  better  reagent,  but  that  the  difficulties 
of  its  application  and  in  preserving 
its  stability  made  the  chlorine  more 
desirable  so  long  as  it  continued  to  kill 
the  crenothrix. 

Minna  E.  Jewell  has  been  making 
intensive  studies  of  the  Sangamon 
River,  one  of  the  most  polluted  streams 
of  the  state.  Her  findings  indicate 
that  biological  tests  are  perhaps  more 
practical  than  chemical  or  bacterial  in 
determining  the  extent  to  which  stream 
pollution  may  be  permitted  without  the 
creation  of  a  nuisance. 

Experience  with  the  new  large- 
capacity  36-in.  well  at  the  University 
of  Illinois  was  described  by  Prof.  M.  L 
Enger.  Unlike  the  smaller  wells,  its 
capacity  per  foot  of  draw-down  has 
increased  in  two  years  from  19.5  to 
21.5  gal.  per  minute.  One  of  the  older 
wells  was  reduced  in  10  years  from 
7.2  to  4.9  gallons. 

Consumption  of  water  at  Illinois 
state  institutions  varies  from  70  to 
350  gal.  per  capita  per  day,  said  F.  J 
Postel.  Meters  are  installed  on  the 
low-consumption  systems.  Deliberate 
waste  of  water  through  compression 


cocks  in  the  reform  school  where  the  Providence  Water-Supply  Project 
boys  balanced  the  valves  open  so  as  Forward 

to  wash  in  running:  water  is  being  «  * 

by  arranging  the  cocks  with  .  Construction  work  on  the  new  grav- 
fsTp  whicSl  prevents  opening  them  jty  water-supply  for  Providence.  R.  I 
tulP  So  serious  was  the  water  shorts  1=  eoing  forward  immediately,  accord- 
IL  in  Jacksonville  in  the  winter  of  to  present  plans.  Bids  for  5.2  miles 

ms  that  snow  was  thrown  into  the  road  work  as  a  part  of  the  Scituate 

reservoirs  and  even  brought  in  to  the  reservoir  road  relocation  will  be  re- 
hath  tubs.  Wells  are  always  provided  eeived  Apr.  9,  and  it  is  expected  that 
at  state  institutions  because  of  their  further  bids  will  be  invited  later  in 
desirability  if  there  is  any  chance  of  April.  In  the  late  summer,  or  early 
an  adequate  supply  being  found.  conditions  then  are  favor¬ 

able,  bids  will  be  asked  for  the  main 
Unusual  Well-Water  Supply  at  dam  and  dike.  This  will  involve  about 
Baton  Rouge  2,600,000  cu.yd.  of  earth,  besides  gate 

chambers,  masonry  spillway  and  a  re- 
L.  R.  Howson  outlined  the  unusual  inforced-concrete  bridge.  Some  prelimi- 
well-water  supply  conditions  of  Baton  nary  work  on  the  project  has  already 
Rouge,  La.,  where  2060-ft.  wells  deliver  been  done.  Franl.  E.  Winsor  is  chief 
water  at  a  temperature  of  92®  F.  with  a  engineer  of  the  Water-Supply  Board. 


Engineering  Societies 


Calendar 


Annual  Meetings 


national  fire  protection  aa- 

80CIATI0N  ;  87  Milk  St..  Boston. 
Mass. ;  May  6-8.  Ottawa.  Can. 

AMERICAN  ASSOCIATION  OF  E.N- 
OINEERS.  29  S.  LaSalle  St..  Chi- 
caKo ;  May  13-14.  Chicago. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
QI.NEERS;  29  W.  39th  St..  New 
York ;  June  17-20.  St.  Paul-Min- 
neapolis. 

AMERICAN  SOCIETY  FOR  TESTI.NO 
MATERIALS  ;  University  of  Penn¬ 
sylvania,  Philadelphia ;  June  24- 
27.  Atlantic  City. 


e  to  The  Engineers'  Club  of  Philadelphia 
City  was  addressed  at  the  weekly  luncheon 
nton  Apr.  1  by  Col.  W.  B.  Ladue,  Corps  of 
vere  Engineers,  U.  S.  district  engineer  at 
5  in  Philadelphia,  on  “Harbor  Developments 
)98,-  for  the  Port  of  Philadelphia.”  Dr. 
for  *  Henry  Leffman  will  read  a  paper  on 
was  “The  Truth  About  Whisky”  at  the 
of  weekly  luncheon  Apr.  8. 

(lade  Montreal  Branch  of  the  Engineer- 

ing  Institute  of  Canada  will  be  ad- 
dressed  Apr.  3  by  V.  I.  Smart,  who  will 
speak  on  the  “Operation  of  Railways 
as  an  Enginering  Problem.”  At  the 
'  meeting  Apr.  10  J.  A.  DeCew  will  pre- 
sent  a  paper  on  “Waterproof  Paper 
Productions  and  Their  Industrial  Possi¬ 
bilities.” 

t  The  Archit  .eta*  and  Engineers'  Cluby 

Ann  Arbor,  Mich„  is  the  name  adopted 
lited  organization  formed  at  a 

ash-  engineers  and  archi- 

tects  of  Ann  Arbor  Mar.  25,  at  which 
the  object  of  organization  was  stated 
to  be  “the  promotion  of  the  social, 
man,  economic,  and  technical  interests  of  its 
File  members,  and  civic  activity  and  public 
service.”  The  club  has  72  members. 
IQ  ^  A  committee  was  appointed  to  follow 
!5  to  legislation  in  the  state  legis- 

’  lature  concerning  the  regulation  of 
!  public  utilities,  and  it  was  instructed 
cant  ^  exert  the  influence  of  the  club  for 
proper  recognition  of  the  engineering 
in-  profession. 

iQ  ^  The  Texas  Association  of  Members 
of  the  American  Society  of  Civil 

Engineers  will  hold  its  semi-annual 
«rial  meeting  at  San  Antonio  Apr.  25-26. 

®™i  R.  J.  Potts  of  Waco  is  president  of  the 
'ards  association  and  J.  H.  Brillhart  of  Dal- 
ilica-  las  is  secretary. 

V. 

The  Ottawa  Branch  of  the  Engin^r- 
^  ing  Institute  of  Canada  on  Mar.  20  held 
its  first  meeting  since  the  annual 
^  general  meeting.  Lieutenant  Com¬ 

mander  Edwards,  superintendent  of  the 
United  States. — Junior  recreational  Canadian  Radio-'Telegraph  Service,  pro- 
The  engineer.  Forest  Service,  Denver,  Colo.,  vided  a  series  of  interesting  experi- 

.  ,-  $1800  to  12400  per  year,  May  6.  Apply  ments  to  illustrate  the  sending  and  re- 

f^r  Form  2118.  ceiving  of  electric  waves,  the  meeting 


Augusta,  Ga.,  Flood-Protection  commission,  for  fom 

Work  Completed  ^ 

Apr.  22,  $1500  to  $1800  ] 
Flood-protection  levees  at  Augusta,  application  before  Apr.  S 
Ga.,  started  in  1909,  were  recently  n  •  j  e  m_ 

completed,  according  to  a  report  by  ^  United  States.  Trans: 

Nis^t  Wingfield,  city  engineer,  who  P®*"  and  sur 

has  also  been  chief  engineer  of  the  river  P®*"  month,  Apr.  2i 

and  canal  commission  which  has  had  P‘*o®tions  in  time  to  ai 
charge  of  the  protection  work.  This  ®">*®*tion  at  place  selecte 
whole  system  was  described  in  Engi-  United  States. — Expe 
fleering  News  of  Aug.  6,  1914,  p.  277.  vestigator,  $1800  to  $2 
It  comprises  an  11-mile  earth  levee  with  and  technical  patent  ex 
reinforced-concrete  bulkhead  gates  at  $3600  per  year.  May.  20. 
intervals  from  a  point  just  above  the 
city,  three  miles  through  the  city,  to  a 
point  eight  miles  below.  It  was  started 
after  the  disastrous  flood  of  1908. 

Flood  tide  on  Dec.  24,  1918,  reached  a 
height  which  under  the  old  conditions 
would  have  overrun  a  large  part  of  the 
city,  but,  due  to  the  effectiveness  of  the 
protection,  no  damage  was  caused,  ex¬ 
cept  the  shut  down  of  power  plants 
for  a  few  days,  owing  to  the  shutting  off 
of  their  connecting  water-supply.  T'... 
total  cost  of  the  work  ran  above  $2,- 
000,000. 
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years  later.  He  afterward  became 
connected  with  the  Kansas  City  Soulli- 
ern  and  later  became  division  en^ini  (  r 
for  the  Gulf  Coast  &  Santa  Ke  Railway 
in  Texas.  Afterward  he  served  a.<  as 
sistant  superintendent  for  the  SouthJi  n 
Pacific  at  Lafayette,  La.  In  191;’,  in- 
became  division  engrineer  for  the  .Mi> 
souri,  Kansas  &  Texas,  and  was  af) 
pointed  engineer  maintenance  of  wav  m 
1917. 


being  held  in  the  testing  room  of  the 
Canadian  Naval  Radio  Telephony  Ser¬ 
vice.  Each  member  of  the  audience 
was  provided  with  a  telephone  receiver 
and  was  enabled  to  listen  to  some  of 
the  high-power  sending  stations.  The 
second  meeting  of  the  branch  was  held 
Mar.  27  to  discuss  the  subject  of  pro¬ 
posed  provincial  legislation  'defining 
the  status  of  engineers  throughout 
Canada. 

The  Engineers'  Club  of  St.  Louis 
held  a  meeting  Apr.  2,  devoted  to  a 
discussion  on  the  prospectus  for  a  con¬ 
ference  of  engineering  societies,  to  be 
held  in  Chicago  Apr.  23-26,  on  the 
establishment  of  a  Department  of  Pub¬ 
lic  Works. 

The  Associated  Engineering  Societies 
of  Seattle  and  the  Engineers’  Club  of 
Seattle  held  a  joint  meeting  Mar.  21 
at  which  George  F.  Nicholson,  chief 
engineer  of  the  port  of  Seattle,  pre¬ 
sented  a  paper  on  “Port  of  Seattle 
Engineering  Problems,”  illustrated  with 
motion  pictures  of  port  operation  along 
the  Atlantic  coast. 

The  Engineers'  Club  of  Seattle  was 
addressed  Mar.  20  by  Lloyd  Robey  on 
“The  Chuquicamatb  Mine  of  Chile,”  of 
which  he  is  assistant  superintendent. 

The  Indiana  Sanitary  and  Water  Sup¬ 
ply  Asociation  will  hold  its  annual  meet¬ 
ing  in  Indianapolis  Apr.  9-10. 

The  American  Welding  Society,  the 
formation  of  which  was  noted  in 
Engineering  Newa-Record  of  Mar.  13, 
p  545,  held  its  first  meeting  Mar.  28 
in  New  York  City.  The  constitution 
and  bylaws  recommended  by  the  organ¬ 
ization  committee  were  adopted,  and 
the  following  officers  were  elected: 
President,  C.  A.  Adams,  Cambridge, 
Mass.;  secretary,  H.  C,  Forbes,  33  W. 
39th  St.,  New  York  City. 

The  Cornell  Society  of  Civil  Engi¬ 
neers  will  hold  its  spring  meeting  Apr. 
14,  at  the  United  Engineering  Societies’ 
Building,  New  York  City.  Prof.  C.  R. 
.Mann  will  speak  on  engineering  educa¬ 
tion,  and  the  proposed  combination  of 
Sibley  College  and  the  College  of  Civil 
Engineering  will  be  discussed.  It  is 
expected  that  this  will  be  a  joint  meet¬ 
ing  of  the  recently  organized  associa¬ 
tion  of  Sibley  men  and  the  Cornell 
Society  of  Civil  Engineers. 

The  Engineers’  Club  of  Trenton,  N.  J., 
was  addressed  Mar.  27  by  R.  J.  Wig, 
chief  of  the  concrete  ship  section.  Emer¬ 
gency  Fleet  Corporation,  who  presented 
a  paper  on  ‘"The  Present  Status  of  the 
Concrete  Ship,”  illustrated  with  slides. 

The  Rochester  Society  of  Technical 
Draftsmen  was  addressed  Mar.  27  by 
Frank  C.  Taylor  of  the  Rochester  Rail¬ 
way  &  Light  Co.,  who  spoke  on 
“Illumination.” 

The  Oregon  Society  of  Elngineers 
held  a  smoker  in  Portland  Mar.  21,  at 
which  various  members  and  guests 
spoke  on  the  subject  of  the  compensa¬ 
tion  of  engineers,  although  no  pre¬ 
pared  addresses  had  been  planned. 
There  was  a  general  discussion  of  the 
advisability  of  organizing  engineers 


for  the  purpose  of  obtaining  higher 
rates  of  pay. 

The  Oregon  Association  of  Members 
of  the  American  Society  of  Civil 
Engineers  held  a  meeting  in  Portland 
Mar.  20  at  which  Robert  A.  Cummins, 
consulting  engineer  and  contractor  of 
Pittsburgh,  member  of  the  Committee 
on  Development,  spoke  on  the  work  of 
the  committee.  Mr.  Cummins  was  in 
Portland  serving  with  a  board  of  four 
other  engineers,  studying  the  subsi¬ 
dence  of  the  Portland  municipal  grain 
elevator  on  the  Willamette  River. 

The  Rochester,  N.  Y.,  Engineering 
Society  will  hold  its  regular  monthly 
meeting  Apr.  11.  George  Halcott  Chad¬ 
wick,  assistant  professor  of  geology, 
University  of  Rochester,  spoke  on 
“What  is  Under  Rochester”  at  the 
weekly  luncheon  Mar.  31. 

The  Pittsburgh  Chapter  of  the  Ameri¬ 
can  Association  of  Engineers  will  be 
addressed  Apr.  17  by  C.  E.  Drayer,  na¬ 
tional  secretary.  The  chapter  has  taken 
headquarters  in  the  Fulton  Building; 
they  are  in  charge  of  F.  E.  N.  Thatcher, 
secretary. 

The  Civil  Engineers’  Club  of  the 
('amegie  Institute  of  Technology,  Pitts¬ 
burgh,  was  recently  addressed  by  C. 
K.  Harvey,  of  the  Koppers  Co.,  who 
spoke  on  “Civil  Engineering  Work  in 
Byproduct  Coke  Plants.” 


Personal  Notes 


Capt.  Littell  Snivel y.  En¬ 
gineers,  U.  S  .  A.,  has  received  his  dis¬ 
charge  from  the  service  and  has  become 
mine  engineer,  Guanajuato  Consolidated 
Mining  &  Milling  Co.,  Guanajuato, 
Mexico. 

William  C.  Hale,  assistant 
chief  engineer.  Rust  Engineering  Co., 
Pittsburgh,  has  resigned  to  become 
chief  engineer  of  the  Andrews  Engi¬ 
neering  Co.,  also  of  Pittsburgh. 

Albert  Ladd  Colby,  consult¬ 
ing  engineer  and  iron  and  steel  metal¬ 
lurgist,  South  Bethlehem,  Penn.,  has 
been  appointed  representative  of  the 
American  Society  for  Testing  Mate¬ 
rials  on  the  Engineering  Council. 

Capt.  Elwood  Avery,  Con¬ 
struction  Division,  U.  S.  A.,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  become  associated  with  G.  W. 
Ensign,  Inc.,  engineers  and  contractors, 
Harrisburg,  Penn.,  as  chief  engineer. 

E.  L.  Martin,  engineer  mainte¬ 
nance  of  way,  Missouri,  Kansas  & 
Texas  R.R.  and  associated  railroads, 
has  been  appointed  chief  engineer  with 
jurisdiction  over  the  Missouri,  Kansas 
and  Texas  Lines  of  Texas  and  the  Mis¬ 
souri,  Kansas  &  Texas  R.R.  He  was 
bom  in  1879  and  received  his  education 
at  the  Agricultural  and  Mechanical 
College  of  Texas.  He  entered  the  serv¬ 
ice  of  the  Southern  Pacific  Lines  in 
1899,  becoming  assistant  engineer  three 


Capt.  A.  L.  Mullercrkn. 
Construction  Division,  U.  S.  A.,  having 
been  discharged  from  the  service,  ha,- 
returned  to  his  work  as  secretary  and 
treasurer  of  the  Benham  Engineerinir 
Co.,  consulting  engineers,  Oklahnnia 
City,  Okla.  Captain  Mullergren  was 
officer  in  charge  of  steam  heating  and 
assistant  to  the  constructing  quarter 
master  at  Camp  Funston,  Kansas. 

C.  H.  Purcell  has  been  appointed 
bridge  engineer  for  the  Oregon  State 
Highway  Commission,  assuming  ofli^e 
Apr.  1.  Several  years  ago  Mr.  Purcell 
served  as  bridge  engineer  for  the  com¬ 
mission,  when  H.  L.  Bowlby  was  its 
chief  engineer.  Later  he  was  bridge 
engineer  for  two  years  in  the  Multno¬ 
mah  County  engineer’s  office,  after 
which  he  returned  to  the  Highway 
Commission  as  bridge  engineer  and  as¬ 
sistant  chief  engineer.  More  recently 
he  has  been  attached  to  the  Portland 
office  of  the  Department  of  Roads  and 
Rural  Engineering. 

Lieut.  Harry  B.  F  r  i  e  d  ma  n. 
Air  Service,  U.  S.  A.,  who  received  his 
discharge  in  January  and  entered  the 
service  of  the  W.  E.  Wood  Co.,  general 
contractors,  Detroit,  as  engineer  and 
representative  in  Fort  Worth,  Tex.,  has 
resigned  to  enter  into  a  partnership 
with  Butcher  &  Sweeney,  general  con¬ 
tractors,  Fort  Worth. 


Lieut.  Col.  W.  M.  D e n  m  a  n. 
Engineers,  U.  S.  A.,  has  been  dis¬ 
charged  from  the  Army  in  France  and 
has  become  a  member  of  a  company 
known  as  “Soci6t6  d’Importations 
.4m4ricaines,”  with  office  at  57  Rue  de 


Lieut.  C.  E.  PreTZ,  Engineers, 
U.  S.  A.,  has  received  his  discharge 
from  the  service  and  resumed  his  work 
with  the  Public  Service  Commission, 
with  headquarters  in  New  York  City. 

Capt.  H.  Ray  Kingsley,  Engi¬ 
neers,  U.  S.  A.,  who  received  his  dis¬ 
charge  from  the  service  in  February,  is 
now  engaged  in  his  former  work  as 
building  engineer  for  the  insular  gov¬ 
ernment,  Bureau  of  Public  Works, 
Manila,  P.  I.  In  1916  he  went  to 
France  on  leave  from  the  insular  serv¬ 
ice  and  enlisted  in  the  American  Am¬ 
bulance  Corps  of  the  French  Army, 
where  he  served  for  three  months,  af¬ 
terward  returning  to  the  United  States 
on  his  way  to  the  Philippines,  where 
he  was  commissioned  in  the  Engineers 
in  October,  1917. 

Maj.  Walter  B.  Elcock,  U 
S.  A.,  has  been  discharged  from  the 
service  and  has  returned  to  his  work 
as  manager  of  the  Atlanta  office  of 
the  Portland  Cement  Association. 


I’Universite,  Paris-Te.  The  new  organ¬ 
ization,  as  its  name  indicates,  will  en- 
Mee  in  importing  American  products 
into  France.  Colonel  Denman’s  home 
is  in  Springfield,  Mass. 

Maj  James  H.  Brace,  22nd 
Engineers,  a  light-railway  regiment 
who  recently  returned  from  France,  has 
been  discharged  from  the  Army  and 
has  resumed  his  work  as  vice-president 
of  Fra.ser,  Brace  &  Co.,  contractors. 
Sew  York  City. 

Lewis  R.  Ash  of  Harrington, 
Howard  &  -Ysh,  consulting  engineers, 
Kansas  City,  has  tendered  his  resigna¬ 
tion  as  city  manager  of  Wichita,  Kan. 

George  Worth,  formerly  asso¬ 
ciate!  with  the  Sager  Lock  Co.,  North 
Chicago,  has  been  appointed  chief  en¬ 
gineer  of  the  city  water  works  of 
Waukegan,  111. 

Adolph  F.  Meyer,  chief  engi¬ 
neer  and  general  superintendent,  Min¬ 
nesota  &  Ontario  Paper  Co.,  Interna¬ 
tional  Falls,  Minn.,  has  resigned  and 
will  resume  private  practice,  specializ¬ 
ing  in  hydraulic,  structural  and  paper- 
mill  engineering,  with  headquarters  in 
St.  Paul  or  Minneapolis. 

Maj.  Ernest  McCullough, 
of  the  Chemical  Warfare  Service, 
formerly  consulting  engineer  of  Chi¬ 
cago,  111.,  has  been  made  lieutenant 
colonel.  He  is  still  in  France. 

CoL.  Francis  F.  Longley, 
Engineers,  American  Expeditionary 
Forces,  in  charge  of  water-supply  in 
the  advance  and  rear  sections,  has  been 
detailed  to  go  to  London  and  take 
charge  of  Army  educational  work  at 
English  universities.  Before  entering 
the  Army  he  was  a  member  of  the  firm 
of  Hazen,  Whipple  &  Fuller,  New  York 
City. 

Maj.  J.  C.  Smith,  American  Ex¬ 
peditionary  Forces,  who  recently  re¬ 
turned  to  this  country,  has  received  his 
discharge  and  has  become  office  engineer. 
Northwestern  Region,  United  States 
Railroad  Administration,  with  head¬ 
quarters  in  Chicago.  He  was  formerly 
in  the  service  of  the  Spokane,  Portland 
&  Seattle  Railroad. 

W.  E.  Becker  and  C.  R.  Smyth 
have  become  associated  under  the  firm 
name  of  Becker  &  Smyth,  contracting 
engineers,  Chicago. 

Maj.  G.  T.  Lemmon,  Engineers, 
U.  S.  A.,  who  received  his  discharge 
from  the  service  in  January,  has  be¬ 
come  resident  engineer  of  the  Virginia 
State  Highway  Commission,  with  head¬ 
quarters  at  Suffield.  He  entered  the 
service  as  a  first  lieutenant  of  engineers 
in  July,  1917. 

Charles  W  u  e  s  t,  Jr.,  formerly 
engineer  of  roads.  United  States  Ni¬ 
trate  Plant  No.  4,  has  been  appointed 
office  engineer.  Division  of  Highways, 
Illinois  Department  of  Public  Works 
and  Buildings,  with  headquarters  in 
Springfield. 

Maj.  Carlisle  Mason,  Amer¬ 
ican  Expeditionary  Forces,  having  re¬ 
turned  from  France  and  received  his 
discharge  from  the  service,  will  resume 


the  practice  of  general  consulting  en¬ 
gineering,  with  main  office  at  207 
Broadway,  New  York  City,  and  branch 
office  at  81  Rue  St.  Lazare,  Paris, 
France. 

A.  E.  T  R  I  P  L  E  G  G,  district  engineer 
of  the  Missouri,  Kansas  &  Texas  R.  R. 
of  Texas,  has  been  appointed  engineer 
maintenance  of  way,  with  headquarters 
at  Dallas. 

H.  R.  Carter,  state  highway  engi¬ 
neer  of  Arkansas,  has  resigned  to  en¬ 
gage  in  private  practice. 

Brig.  Gen.  B.  P.  D  i  s q u e,  chief 
of  the  Spruce  Production  Division,  U. 
S.  A.,  has  been  appointed  to  the  chair¬ 
manship  of  the  export  and  import 
branch  of  the  American  International 
Corporation,  New  York  City,  having  re¬ 
ceived  his  discharge  from  the  service 
Mar.  15.  He  is  succeeded  as  president 
of  the  Spruce  Production  Corporation 
and  commander  of  the  first  division  by 
his  former  chief  of  staff,  Lieut.  Col.  C. 
P.  Stearns. 

C  A  p  T.  M.  Z.  Bair,  Construction 
Division,  U.  S.  A.,  has  resumed  his 
duties  in  the  division  of  sanitary  engi¬ 
neering,  Ohio  State  Department  of 
Health,  having  received  his  discharge 
from  the  Army. 

Charles  H.  Hurd,  consulting: 
engineer,  Indianapolis,  has  resigned 
from  the  Board  of  Sanitary  Commis¬ 
sioners  and  will  devote  his  entire  time 
to  private  practice.  Lucius  B.  Swift, 
member  of  the  bar  of  Indiana,  has  been 
appointed  a  member  of  the  commission. 

Capt.  Alvah  G.  Husted,  Sani¬ 
tary  Corps,  U.  S.  A.,  will  resume  his 
work  with  the  Indianapolis  Sanitary 
Commission,  having  left  the  Army. 

Capt.  S.  M.  Smith,  Engineers, 
U.  S.  A.,  recently  returned  from  over¬ 
seas,  has  received  his  discharge  from 
the  service  and  has  returned  to  the  of¬ 
fice  of  the  chief  engineer,  Wabash  Ry., 
as  principal  assistant  engineer.  In 
France  Captain  Smith  was  engag^ed  in 
the  development  of  the  canvas  port¬ 
able-type  foot  bridge,  which  met  with 
success  in  the  battle  of  the  Meuse  dur¬ 
ing  the  week  previous  to  the  armistice. 

F.  Raymond  Keys  has  left  the 
service  of  the  Bureau  of  Yards  and 
Docks,  U.  S.  N.,  with  which  he  was  as¬ 
sociated  during  the  war,  and  has  be¬ 
come  connected  with  the  Nugent  Con¬ 
struction  Co.,  New  York  City. 

Capt.  John  W.  Toyne,  Utilities 
Officer,  Camps  Chickamauga  Park  and 
Fort  Oglethorpe,  Georgia,  has  received 
his  discharge  from  the  service  and  will 
resume  the  private  practice  of  engineer¬ 
ing  at  South  Bend,  Ind. 

D.  J.  Cameron,  who  recently  re¬ 
ceived  his  dischargee  from  the  Engi¬ 
neers,  U.  S.  A.,  has  been  appointed  to 
take  charge  of  the  northern  New  Jer¬ 
sey  territory  of  the  Fireproof  Products 
Co.,  Inc.,  New  York  City,  with  head¬ 
quarters  in  Newark. 

H.  H.  j  0  h  n  t  z,  division  engineer, 
Missouri,  Kansas  &  Texas  R.R.  at 
Parsons,  Kan.,  has  been  appointed 
engineer  maintenance  of  way  of  the 


Missouri,  Kansas  &  Texas  R.R.  and  the 
Oklahoma  Belt,  with  headquarters  at 
Parsons. 

Oscar  F.  Lackey  and  Lyman 
L.  Livingston  have  become  as.sociated 
under  the  firm  name  of  Lackey  and 
Livingrston,  consulting  engineers,  17 
Battery  Place,  New  York  City. 

W.  H.  Vance,  engineer  mainten¬ 
ance  of  way,  St.  Louis-Southwestern 
and  Louisiana  &  Arkansas  Rys.,  has 
been  appointed  engineer  maintenance 
of  way,  St.  Louis,  Southwestern  and 
Associated  Lines,  including  the  St. 
Louis  Southwestern  of  Texas,  the  East¬ 
ern  Texas,  Dallas  Terminal  &  Union 
Depot,  and  the  Southern  Illinois  and 
Missouri  Bridge  R.R.,  with  headquar¬ 
ters  at  Tyler,  Tex. 


Obituary 


Maj.  James  Alfred  Roose¬ 
velt,  U.  S.  A.,  previously  general  su¬ 
perintendent  of  the  Third  Avenue  R.R., 
New  York  City,  died  Mar.  26  on  the 
naval  transport  Great  Northern,  on  its 
way  to  the  United  States.  He  was  horn 
in  1885  and  was  graduated  from  Har¬ 
vard  University  in  1905,  soon  after¬ 
ward  forming  the  engineering  firm  of 
Roosevelt  &  'Thompson,  New  York  City. 
In  1907  he  became  general  superinten¬ 
dent  of  the  Third  Avenue  R.R.  Four 
years  later  he  was  appointed  to  direct 
the  system  of  street-railway  and  inter- 
urban  lines  of  the  British  Columbia 
Co.,  with  headquarters  in  Vancouver, 
B.  C.  He  received  the  commission  of 
captain  eariy  in  1917  and  was  assigned 
to  the  308th  Infantry.  He  was  in  much 
of  the  heavy  fighting  with  the  77th 
Division. 

Capt.  Stuart  Thomson,  Ord¬ 
nance  Dept.,  U.  S.  A.,  died  in  Brook¬ 
line,  Mass.,  Mar.  23.  He  was  gfraduated 
from  Harvard  University  in  1908  and 
from  the  Massachusetts  Institute  of 
Technology  in  1909.  He  had  recently 
returned  from  Washingrton,  where  he 
had  been  engaged  in  the  production  of 
aircraft  armament  for  the  past  year 
and  a  half. 

Capt.  Arly  L.  Hedrick, 
Engineers,  American  Expeditionary 
Forces,  died  recently  in  Brest,  France. 
He  received  his  education  at  Yale  Uni¬ 
versity  and  the  University  of  Wisconsin. 

Augustus  W.  Newell,  rail¬ 
way  and  mining  engineer,  died  at  his 
home  in  Bradford,  Penn.,  Mar.  25.  He 
was  bom  in  1832  and  did  his  first  work 
on  the  Brookline  reservoir  and  later 
was  employed  by  the  Boston  A  Maine 
R.R.  He  was  also  engaged  in  the  loca¬ 
tion  of  the  Charles  River  R.R.  and  the 
“Air  Line”  of  eastern  Massachusetts. 
In  1866  he  became  associated  with  the 
Buffalo,  Bradford  A  Pittsburgh  R.R.. 
becoming  a  director  of  the  line  in  1863. 
After  that  time  he  engraged  in  mining 
operations  and  assisted  in  the  develop 
ment  of  the  Bradford  oil  fields. 


Tractor  Output  for  1918-19 

A  total  of  132,697  tractors  was  ' 
manufactured  in  1918,  and  it  is  esti¬ 
mated  that  314,936  will  be  manufactured 
in  1919,  accordinfT  to  a  report  of  the 
United  States  Department  of  Agricul-  J 
ture  based  upon  inquiry  made  among  ^ 
manufacturers.  The  figures  for  1919  || 
are  of  course  merely  estimates,  and 
represent  the  aggregate  of  the  esti-  'j 
mates  submitted  by  the  tractor  manu¬ 
facturers  in  January  and  February  of  ^ 
this  year. 


Construction  Machinery  Exports 

An  indication  of  the  extent  of  Ameri¬ 
can  export  trade  in  construction  ma¬ 
chinery  is  contained  in  the  reports  of 
the  Bureau  of  Foreign  and  Domestic 
('oramerce  of  the  Department  of  Com¬ 
merce,  Washington,  D.  C.,  for  January. 
Two  of  the  items  are:  Pumps  and 
pumping  machinery,  $572,445;  excavat¬ 
ing  machinery,  $26,627. 


OPERATION  OP  IMPROVED  SEWER-CLEANING  MACHINE 


Business  Notes 


_  -  .  '  '  . -  "I  whole  crew  re-  Eleventh  Ave.  to  516-524  West  25th 

mains  above  St.,  New  York  City. 

11  ground.  The  New  Way  Motor  Co.,  Lansing, 

II  is  necessary  Mich.,  manufacturer  of  air-cooled  gas 

mk  to  place  a  timber  engines,  announces  the  appointment  of 

A  in  each  manhole  to  Harry  J.  Sproat  as  secretary  and  fac- 

1  pulleys,  tory  manager. 

fhe  cables  pass  Flower-Stephens  Mfg.  Co.,  Dc- 

K  down  the  near  manufacturing  valves  and  hy- 

nianhole,  and  drants  under  the  trade  name  “Michi- 
jT  change  direction  on  gan,”  is  now  to  be  known  as  the  Flower 

blocks,  and  are  Valve  Manufacturing  Co. 

'^he  Eastern  branch  of  the  Indepen- 
rI  if dent  Pneumatic  Tool  Co.  in  New  York 
tom  of  the  digging  ^'ty>  has  been  moved  from  170  Broad- 

bucket  passing  pagy^jatic  and  electric  tools  and  ga.so- 
W  ^  nround  the  block  f  ^  the  trade 

in  the  far  manhole.  „ 

. . ^ ,  ..  ,  name  Thor. 

To  make  it  possible 

PAVING  .MIXER  EwuiPl'ED  WITH  -MUl.TlPl.E-TREAD  to  lift  the  bucket  The  excavation  machinery  manufac- 
PROPUU'ION  from  the  sewer,  tured  by  the  Pawling  &  Hamischfeger 

the  direct  line  Co.  is  to  be  handled  by  the  following 

ts  the  turning  of  the  machine  in  its  block  at  the  near  manhole  is  at-  newly  appointed  agents:  the  h- 

n  length.  tached  to  the  end  of  a  rope  passing  Austin  Machinery  Co.,  Atlanta,  Oa.; 

3ther  advantages  claimed  are:  A  through  another  block  which  is  secured  the  Henry  H.  Meyer  Co.,  Baltimore 
ge  saving  in  cost,  due  to  the  elimina-  to  the  timber.  When  the  bucket  is  Md.;  Edlen  &  Co.,  Philadelphia, 
n  of  planking  and  the  delays  inci-  pulled  up,  the  first  block  comes  up  with  Charles  J.  McCarty,  Boston,  ilas'S-. 

it  to  its  use;  noninjury  to  the  fin-  it,  pulling  the  rope  through  the  second  the  W.  W.  Williams  Ca,  Columbus, 

ed  subgrade,  and  ability  to  operate  block.  By  pulling  in  and  fastening  the  Ohio;  the  W.  B.  Loner  Co.,  Chicago, 
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jll ;  the  H.  W.  Moore  Co.,  Denver, 
Colo.;  W.  H.  Zeigler,  Minneapolis, 
Minn.,  and  Gaston,  Williams  &  Wig- 
more.  Inc.,  New  York  City.  The  last 
named  firm  is  an  exporting  agent. 

H.  A.  Frank,  managing  director  of 
the  Nova  Scotia  Shipbuilding  &  Trans¬ 
portation  Co.,  Ltd.,  Liverpool,  N.  S., 
has  also  recently  been  made  managing 
director  of  the  Mirimachi  Construction 
Co.,  Ltd.  The  new  company  has  taken 
over  the  assets  of  the  International 
Shipbuilding  Co.,  Ltd.,  Newcastle, 
K.  B.,  consisting  of  yard,  plant,  ma¬ 
chinery,  stock  of  material  and  a  vessel 
framed  on  the  stocks.  Operations  will 
bopin  immediately  for  the  completion 
of  this  boat,  and  the  same  company  will 
also  construct  a  small  vessel  of  about 
150  tons  net  register. 

The  Poston  Paving  Brick  Co.,  of 
Crawfordsville,  Ind.,  one  plant,  and  the 
Burton-Townsend  Co.,  of  Zanesville, 
Ohio,  two  plants  at  Zanesville  and  one 
plant  at  Ashtabula,  Ohio,  have  become 
licensees  of  the  Dunn  Wire-Cut  Lug 
Brick  Co.,  of  Conneaut,  Ohio,  and  will 
engage  in  the  manufacture  of  wire-cut 
lug  paving  brick. 

The  Carson  Petroleum  Co.,  208  So. 
La  Salle  St.,  Chicago,  Ill.,  announces 
that  George  Fuchs,  formerly  of  the 
Texas  Co.,  asphalt  sales  department, 
has  been  appointed  Southern  represen¬ 
tative  of  the  asphalt  and  road-oil  sales 
department  of  the  Carson  Co.,  with 
headquarters  at  Tampa,  Fla. 

The  W.  A.  Jones  Foundry  &  Machine 
Co.,  of  Chicago,  manufacturer  of 
power-transmission  apparatus,  special 
foundry  and  machine  work,  together 
with  the  Jones  spur  gear  speed  reducer, 
has  opened  an  Eastern  office  at  30 
Church  St.,  New  York.  Lemuel  C. 
Biglow,  formerly  with  the  Morse  Chain 
Co.,  of  Ithaca,  N.  Y.,  is  in  charge  of  the 
New  York  office. 

The  Epping-Carpenter  Pump  Co.  an¬ 
nounces  the  appointment  of  F.  S.  Hea¬ 
ley  as  manager  of  sales,  in  addition  to 
his  former  office  of  chief  engineer.  He 
will  replace  F.  F.  Woods,  who  is  now 
located  in  New  York  as  Eastern  sales 
manager.  Other  appointments  are  those 
of  Albert  A.  Scheuch  of  the  sales  de¬ 
partment  as  assistant  sales  manager, 
and  Paul  D.  Goodman,  formerly  of  the 
McClary-Jemison  Machinery  Co.,  of 
Birmingham,  Ala.,  to  the  sales  depart¬ 
ment. 

The  United  Gas  Improvement  Co., 
Philadelphia,  Penn.,  announces  the  for¬ 
mation  of  another  department,  to  be 
known  as  the  U.  G.  I.  Contracting  Co. 
The  new  organization,  besides  handling 
the  construction  and  sale  of  water-gas 
apparatus,  vertical  retorts,  etc.,  will 
design  and  erect  power  plants  and  will 
maintain  a  special  road  division  com¬ 
petent  to  construct  and  maintain  roads. 
Paul  Thompson,  one  of  the  vice-presi¬ 
dents  of  the  parent  company,  will  have 
charge  of  the  new  organization.  The 
other  officers  are  J.  A.  P.  Criffield,  vice- 
president,  for  engineering;  D.  J.  Col¬ 
lins.  vice-president,  for  sales. 


Construction  Costs  Stabilizing — Material  and 
Labor  Markets 

Only  General  Decline  Was  in  Steel — Labor  Conditions  Shown  in 
Many  Sections — Stagnation  in  the  Building  Trades 
By  Aiken  W.  Welch 


Common  L  abor 

The  impression  seems  to  be  quite 
general  that  there  is  a  heavy  surplus 
of  common  labor.  It  is  true  that  in 
certain  sections  —  particularly  on  the 
Pacific  Coast  —  labor  is  plentiful,  but 
this  condition  does  not  prevail  through¬ 
out  the  country.  It  might  be  expected 
that  at  a  great  port  of  debarkation, 
such  as  New  York  City,  common  labor 
would  be  a  drug  on  the  market.  Yet 
the  reverse  is  the  case,  according  to 
the  Building  Trades  Employers’  Asso¬ 
ciation  of  this  city.  In  spite  of  the 
homecoming  soldiers,  common  labor  is 
not  over-plentiful  and  the  wages  are 
high.  Pick  and  shovel  men  are  paid 
$3.50  to  $4  per  eight-hour  day;  semi¬ 
skilled  laborers,  $4  to  $4.50. 

On  the  Pacific  Coast 

The  unstable  condition  created  by 
the  Government  in  acceding  to  the  ship¬ 
yard  laborers’  demand  for  higher  wages 
is  noticeable  on  the  Coast,  as  elsewhere. 
The  rate  of  shipyards  under  the  Macy 
award  is  $4.16  per  eight-hour  day; 
while  at  Government-owned  yards  $4.64 
is  paid.  This  unbalance  exists  in  San 
Francisco,  at  the  Puget  Sound  Navy 
Yard  at  Bremerton,  Wash.,  and  in  the 
privately  owned  plants  in  the  same  dis¬ 
trict;  and  at  San  Pedro,  in  southern 
California. 

F'or  unorganized  or  nonunion  labor 
the  wages  paid  all  along  the  Western 
coast  are  $3.60  to  $4  a  day.  It  is  re¬ 
ported  that  the  City  of  Oakland  has 
just  advertised  a  civil-service  examina¬ 
tion  for  laborers,  offering  wages  of 
$3.50  per  day. 

Unskilled  labor  out  of  employment 
in  the  larger  cities  of  California  is 
estimated  at  from  20,000  to  25,CC0. 

In  Portland,  Ore.,  the  unemp’oyed 
are  estimated  at  10,000  to  12,000;  in 
Seattle  and  Tacoma,  Wash.,  at  about 
the  same  figure.  Before  the  armistice 
was  signed  it  was  almost  impassible  to 
obtain  labor,  the  minimum  wage  being 
$4.  There  are  several  reas6ns  that 
account  for  the  presant  abundance  of 
labor.  There  has  been  the  usual  mi¬ 
gration  into  California  from  nearby 
sections  where  there  is  little  winter 
work.  The  cessation  of  war  activities 
has,  of  course,  thrown  many  men  out 
of  work.  The  copper  mines  have  either 
closed  down  completely  or  have  cur¬ 
tailed  production  gn^eatly.  The  same 
situation  obtains  in  the  lumbering  sec¬ 
tions.  Owing  to  the  high  cost  of  con¬ 
struction,  very  little  new  work  is 
starting.  The  public  utilities  are  do¬ 
ing  only  maintenance  work.  Finally, 
but  not  least,  the  soldiers  are  returning. 

In  St.  Paul  the  largest  employer  of 
labor,  at  the  present  time,  is  the  Ar¬ 


mour  plant  at  South  St.  Paul,  where 
42ic.  per  hour  of  a  ten-hour  day  is 
paid.  Paving  contractors,  who  expect 
to  bid  on  a  large  amount  of  city  work, 
seem  to  think  that  labor  may  drop  to 
37ic.  about  July,  but  that  this  rate 
will  mark  the  minimum  for  1919.  Con¬ 
tractors  in  the  Northwest  do  not  an¬ 
ticipate  a  surplus  of  labor  after  the 
season  opens.  There  is  a  difference 
of  opinion  as  to  the  number  of  un¬ 
employed  at  the  present  time.  Building 
contractors,  who  are  not  doing  much 
work,  say  that  there  are  15,000  men 
in  St.  Paul  and  Minneapolis.  Busy 
contractors  deny  this.  As  an  indica¬ 
tion  that  small  municipalities  will  go 
ahead  with  their  paving  programs,  one 
contractor  points  out  that  Tracy,  Minn., 
has  just  let  a  contract  for  concrete 
pavements  at  $1.87  per  square  yard, 
against  last  year’s  contract  price  of 
$1.57  for  work  under  the  same  specifi¬ 
cations. 

In  St.  Louis  there  is  a  surplus  of 
common  labor.  On  sewer  work  the 
rate  has  fallen  to  36c.  an  hour.  On  brick 
work  the  wages  paid  are  27c.  to  30c. 
On  grading  and  concreting  the  mini¬ 
mum  is  25c.  to  27c.  These  are  the 
rates  p^id  by  general  contractors. 
Union  labor  in  the  building  trades 
has  just  received  an  advance,  but  there 
is  practically  no  building  work  going 
on  at  present. 

In  Birmingham,  Ala.,  and  vicinity 
there  is  a  surplus  of  common  labor,  ac¬ 
cording  to  local  employers,  owing  to  the 
temporary  closing  of  the  large  furnaces 
and  the  curtailment  of  production  by 
some  of  the  coal  mines.  Common  labor 
is  pAid  from  $2.50  to  $3  a  day.  The 
Board  of  Revenue  of  Jefferson  County 
is  paying  $2.50,  and  is  obtaining  at 
this  figure  all  the  labor  required  for 
the  work  of  the  county.  Contractors 
are  paying,  in  a  number  of  instances, 
$3,  and  in  some  cases  slightly  more. 
It  is  reported  that  there  is  a  consider¬ 
ably  greater  surplus  of  skilled  labor 
than  of  common;  but  the  contrary  is 
asserted  by  several  contractors. 

The  City  of  Dallas  pays  labor  $2.50 
to  $2.80.  Contractors  pay  building 
laborers  30c.  an  hour;  hod-carriers, 
35c.  and  40c.;  sewer  and  paving  men, 
$2.50,  $2.80  and  $3;  for  eight-hour  days 
in  all  cases. 

In  Pittsburgh  hod-carriers,  mortar 
mixers  and  skilled  laborers  are  paid, 
under  the  union  scale,  60c.  per  hour, 
$4.80  per  day,  $26.40  per  week  of  44 
hours.  Common  laborers  receive  46c. 
per  hour,  $4.05  per  nine-hour  day, 
$26.00  per  week  of  54  hours.  These 
rates  hold  until  further  notice,  as  there 
is  no  expiration  agreement,  and  there 
are  therefore  no  arbitration  rules. 
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In  Kansas  City  labor  is  plentiful.  It 
is  reported  that  many  returned  soldiers 
were  employed  as  common  laborers,  but 
shortly  were  dismissed  on  request  of 
the  unions.  Several  soldiers  applied 
for  admission  into  the  unions,  but  were 
informed  that  for  the  present  no  new 
members  were  beini;  accepted.  No  non¬ 
union  labor  is  employed  in  the  buildini? 
trades  in  this  city.  On  street  pavinK> 
on  the  other  hand,  only  nonunion  la¬ 
bor  is  used.  The  schedule  paid  on 
brick,  concrete  or  stone-block  paving  is 
as  follows: 


UNSKILLED 


Crstto  1919 

Unrk  whxrllwrrow  nirn  .  $0  40 

Hbovplcni  .  .  .40 


SKILLED 

C%jn<‘ret4>  imuli  ni  . . 

lirick  . 

Htotir  icMe™  . 

Kolirr  rnKin>«ni  . . . 


to  SS 
.6$ 
.7$ 
7$ 


IN  AHIMIALT  PAVING— UNSKILLED 


IliM-k  wluvilwrrow  mrn  40 

Shovrb'ra  ...  .40 

( 'l<>nn-up  iiirn  anil  roustat>out8  .  .40 


SKILLED 


SiiKMithi-ra  45 

'raiii|irni  .45 

('imrrrtr  iira<irra  .55 

IlKlIcr  pni:in<-<-ni  75 


Summary 

The  foregoing  can  be  best  summar¬ 
ized  by  a  table  showing  conditions — 
rates,  hours  in  a  working  day,  avail¬ 
ability  and  classes  of  common  labor — 
in  the  important  centers  of  the  country. 
Such  a  tabulation  follows: 


<X)MM(l\  I.AHctll  TODAY 


(In  roluinn,  P  iiipana  lalxir  im  plrntiful,  S  iiiraM 
scan-e) 


Hatp  (XT  8-  Situa- 
('ily  Hour  Day  tioo 


Hiriiiimiliatii. 
Hoxton  ... 
i>allaa 
Dallaa 
i  (alias 
I  (alias 

Knnsaa  ( 'it.v 
Kiiiutaa  City 
Vrw  ( (rlranx  . 
\>»  York . 
Now  S’ork. 
I*itt«l>uriih  . 
I’ittalmrah 
.''all  Erani'iacu 

San  kVanpiaco. 

Sun  kYam-ispo. 
SI  laiuia . 

St  Louis 

Si  Dmir 

Si  Paul 


$2  50  S 

3  20  P 

2  40 

2  80-3  20 
2  50-2  80 
2  50-3  00 


Ruiklinss 
llixl  psrriprs 
City 
Spwpra 


20 

20 

40  I* 

50-4  S 

00-4  50  S 
05  (9  hour) 
80 

16  P 


4  64 

3  50-4 

3  50  (10 

hour) 

2  50-2  70 
( 1 0  hour) 
2  70-3(10 
hour). 

4  50  (10 

hour).. . . 


(ami  pavins) 
Huililines 
Nonunion 

Pick  and  shovel 
Sfini-skillpd 
Coninion  • 

Hod  Psrriprs 
Shipyards 
Mspy  award 
Shipysrils 
eoi'omiiipnt  owned 
Nonunion 


ConpretP 

Hrirk 


lowered  ^10  per  net  ton,  to  |45  and 
$47,  respectively.  Steel  and  iron  pipe 
were  lowered  31  points.  These  new 
prices  are  not  arbitrary  prices  fixed 
by  the  Government,  but  are  prices 
suggested  by  the  Government  and  met 
by  the  manufacturers.  The  Govern¬ 
ment  has  committed  itself  to  make 
purchases  at  these  prices  and  has 
recommended  the  same  course  to  gen¬ 
eral  consumers.  Every  indication  points 
toward  a  continuation  of  the  new 
schedule.  The  decrease  was  not  the 
result  of  panic.  Its  moderateness 
proves  that  it  was  arrived  at  coldly. 
Many  buyers  expected  a  more  substan¬ 
tial  reduction.  That  the  Government 
accepts  this  revised  schedule  and  agrees 
to  do  business  under  it  indicates  that 
the  schedule  is  the  minimum  that  can 
be  made  under  present  conditions. 

All  precedent  is  against  a  sharp  de¬ 
cline  this  year.  Except  for  steel  prod¬ 
ucts,  sewer  pipe,  lumber  in  certain 
sections,  and  dynamite,  the  market  is 
practically  as  it  was  a  month  ago. 
Prices  will  continue  to  fall,  but  not 
appreciably  this  season.  Whoever  has 
a  project  that  should  be  got  underway 
this  year  may  call  for  bids  and  award 
it  to  the  lowest  bidder,  feeling  prac¬ 
tically  certain  that  he  is  not  only  get¬ 
ting  it  done  at  the  best  price  obtain¬ 
able  this  season,  but  that  hK  is  helping 
to  turn  the  wheels  of  industry  at  large. 

What  the  Country  Says 

Minneapolis  has  just  let  the  fol¬ 
lowing  contract  for  paving  materials 
for  1919:  100,000  bbl.  of  cement  at 

$2.30  (without  bags)  f.o.b.  city,  to  P.  G. 
Speaks  and  to  the  Landers-Morrison- 
Christenson  Co.,  local  concerns;  600,000 
sq.yd.  of  3J-in.  yellow-pine  creosote 
blocks  at  $2.07  per  square  yard  f.o.b. 
city,  to  the  Central  Creosoting  Co.; 
100,000  sq.yd.  of  brick  pavers  at  $1.46 
per  square  yard,  to  the  Streator  Clay 
Mfg.  Co.  The  present  price  of  cement, 
in  carload  lots,  is  $2.40  net  in  the  Twin 


DECLINE  IN  PRICES  OP  WOOI. 
BLOCKS,  ST.  LOUIS 


Siiv 


IVr  S'luaro  Yar.l 


3  (-in 

4  in  . 
3  )-in.. 


.  .  MiniK-apoliK. .  . 

upevifioatinn* 

4  in.,  Minnvapoli*  iipvri- 
hoxtinnii  . 


Mar.  I 

♦2  45 

2  60 


Apr  I 
$2  19 
2  50 


2.40 


Stanolind  asphalt  in  St.  Louis  has 
declined  $3  per  ton  (in  bulk),  $;?.40 
per  ton  (in  packages),  owing,  appar¬ 
ently,  to  heavy  stocks.  The  same  is 
true  of  Texaco,  the  price  of  which  is 
slightly  above  that  of  Stanolind.  Com- 
mon  (salmon)  brick  has  dropped  from 
$12  per  1000  to  $10,  while  paving  brick 
lowered  from  $28  to  $26.  Brick  manu¬ 
facturers  assert  that  these  decreases 
werf  made  to  stimulate  construction, 
and  that  they  will  incur  a  loss  unless 
a  large  volume  of  business  ensues. 
The  reduction  in  the  price  of  sewer 
pipe  is  apparently  on  the  same  basis. 
It  is  stated  on  authority  that  the  re¬ 
duction  most  desired  in  St.  Louis  would 
be  in  cement. 

In  Kansas  City  there  is  practically 
no  change  since  last  month.  The  stated 
belief  is  that  prices,  except  of  lumber, 
may  decrease  in  harmony  with  the  drop 
in  steel.  The  immense  campaign  now 
on,  however,  may  create  a  demand  for 
materials  that  will  hold  up  the  present 
prices  for  a  time.  Considerable  public 
work  is  underway  and  much  more 
scheduled.  The  largest  job  is  the  23rd 
St.  viaduct,  let  to  the  A.  S.  Hecker 
Co.,  Cleveland,  for  $716,000,  which  in¬ 
cludes  a  $60,000  profit  fee.  A  $1,500,- 
000  sewer  contract  and  $900,000  worth 
of  dikes  for  flood  protection  are  to  be 
let  soon. 

Everybody  is  anxious  for  building 
operations  to  get  underway.  From 
Chicago  comes  the  encouraging  report 
as  to  the  building  permits  issued  in 
the  last  three  weeks  of  March  shown 
in  the  accompanying  table. 


ANALY.SLS  OK  BUILDING 
No.  of 

Wo<‘k  Ending  PrrmilH 

Mar  15 .  49 

Mar  22  .  58 

Mar  29 . 


l’EU.MIT.S, 

CHICAGO,  IN  LAST 

THREE 

WEEKS  OF  MARCH, 

Rpaidonres 

THIS  YEAR 

Storp*  Factory 

Storage 

Misccllanrous 

Buildings 

TsUl 

73 

4  4 

2 

4 

87 

80 

1  3 

5 

4 

93 

124 

6  6 

5 

7 

148 

Mar  15 
Mar  22 
Mar  29 


No.  Over  No.  OviT  No.  Over  No.  Li-m  Than 
$100,000  $50,000  $5,000  $5,000  Total  Amount 

.  None  2  19  28  $521,000 

2  3  19  34  1,370,500 

3  3  42  40  1,437,000 


Construction  Materials 

The  general  price  tendency  is  dotvn- 
ward.  About  half  of  the  construction 
materials  have  declined,  the  other  60% 
remaining  firm.  Of  <N)urse,  the  prin¬ 
cipal  movement  was  in  iron  and  steel, 
as  follows:  Pig  iron,  basic,  to  $26.76 
per  ton,  reduction  $4.26;  4-in.  billets, 
to  $38.60,  reduction  $6;  sheet  bars,  to 
$42,  reduction  $6;  slabs,  $42,  reduc¬ 
tion  $5;  skelp,  merchant  bars,  sheared 
plates  and  structural  base.  No.  28 
black  sheets.  No.  10  blue  annealed. 
No.  28  galvanized  sheets,  all  reduced 
$7  per  net  ton.  As  for  rails,  both 
standard  bessemer  and  openhearth  were 


Cities.  Wood  blocks  are  quoted  at  $2.20 
per  square  yard. 

Probably  the  liveliest  class  of  con¬ 
struction  throughout  the  country  is 
street  and  road  work.  It  is,  therefore, 
interesting  to  note  the  following  sharp 
decline  in  the  price  of  wood  blocks,  just 
reported  in  St.  Louis,  as  shown  in  the 
table  at  the  top  of  the  next  column. 

This  reduction  is  probably  due  to  ex¬ 
ceptionally  keen  competition.  It  is 
allaged  that  bidding  in  St.  Louis  by 
manufacturers  not  of  that  city  reduced 
the  price  of  wood  block  in  a  recent 
letting  to  less  than  the  figures  given 
in  the  table. 


While  on  the  subject  of  building  per¬ 
mits  it  may  be  worth  while  to  give  a 
comparison  of  values  issued  in  Feb¬ 
ruary,  1919,  and  the  preceding  year  in 
five  of  the  larger  cities  of  the  Canadian 
proxrince  of  Quebec,  as  indicating  that 
building  work  is  increasing  outside  the 
United  States  as  well  as  inside  our 


country. 

City 

February,  1919 

February,  1918 

$151,740 

$77,045 

(Juebec . 

Sherbrooke . 

53.630 

25,147 

90,000 

17,000 

Three  Rivera. . . 

24,800 

Woatmnunt. ... 

Total  . 

$320,170 

$134,692 

* 


